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SHERRITT GORDON MINES LIMITED 
‘Marketing Dicision * 
_ QS KING ST. WEST, TORONTO t, CANADA | 
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Telephone 363-9241, Area Code 416 (es | Teles 02-2392 


a February 11, 2965 


; 2 

ir. A. Dd. Joseph, “ : 

Supervisor - Rescarch & Development, 

Eutectic welding Alloys Corporation, 

40-10 172nd Street, : oo 

Flushing 568, New fork. 

Dear Daves i . 

: . . 

It was a pleasant surprise to find your nane at the bottca of your 
February 5 letter. Only last week we visited your fo.aer associates 
at Pratt and Whitney and learned of your association. We vica 
you all the best in your now endesvourde o ‘a 
Under separate cover I ga enclosing to papers which outline in seve 
S@etail the process we have ceveloped for coating a wide range of powdered 

Spaterials with nickel and cobalt, to produce what we refer to as eoxposite 

; powders. : neg 2 . 


_ “In trief, we can coat almost anything thet does not 
‘ grmopita sulphate solution that we eaploy in our hyd 
reduction process... Operating ——e and pressure during 
hydregen reduction process are 380°F and approxinately $00 p.t.L.geo 
” respectively. : " ° . * Ss . . . “ 


* > We have prepared hundreds of compositions involving the coating of carbides, 


- oxides, nitrices, borides, silicides, and, of course, these 


which do not. dissolve or react ‘with the coating solutioa. | 
of cur Csta sheets 
powders which ve offer for sale 33 
standard produ notably the cobalt coated tungstea 
carbide and nicxel coated szall tut 
eomzercial markets. 


° ‘ 
: 


"4 : : : 2 . E 3 
“Mr. As De Joseph — * ‘February 12, 1965 *° 


| We would like to point out that although we do produce nickel coated 


aluainun, this material is net aveilable frea ourselves for flase or 
plasaz spraying epplication. for a number of years we have co-operated 
with Netco Inc.,° of Vesttury, Long Island in the developzent of nickel 
‘gluninum for netellizing applicevion. As a result of this work we b « 
agreed that all sales of our powder should be through Ketco who cow 


‘.'} offer it as a comsercial product. —— : = 


~ batches of conpces 


We are cert2inly prepated to co-operate with you end others in the 
_ @evelozmert of other comzerica]l products prepared by our cosposite 
- powder process. In our research laboratories we can prepare s=all 
ite poxders to your scecifications for your evaluation, 


‘Our charges for this work naturally reflect the high cost of 


_.” .yolune production in our research letorator7. These standard charges 


are $252.00 per lot of up to four pounds ef conposite powder coated 


- .-eore material which you would provide. Raturally when production is 


s 


moved to our special products plant the cost ef such larger prodactioa 


$s greatly redaced.- The prices quoted in our composite powder dats 
shects are indicative of the level to which such prices could be — 


. subsequently lowered. . ‘ .s 


“Ve appreciate your interest in the possible application of our processes 
and products and look forward to renewing our personal association with 


sFMe "Ss . 
Very best regards. g oS gs ee — 
. Yours, very truly, 


MIL/ sia - ‘ ‘ ‘ A. Hi. les, : 
Encl. - = Assistant Manager, 
: *. Market Development. 
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Eutectic WeiuinG ALLOYS ConporArion 
40-40 172N0 STREET : 
Fiusvine $8, Ncw Yorn 


_ Mr. John Calimafde 


Hopgood and Calimafde 
Lincoln Building 

60 East 42nd Street 

New York, New York 19017 


RE: Metco 


Dear John: 


Enclosed herewith is a copy of Patent 3,322,515 and copies of re- 
ports on work done in 1953 on the subject matter of the Patent 
Claims. 


‘Would you be good enough, to study the cnclosed file and advise 


me as to your opinion of the validity of the Patent Claims. In- 
cidentally, I hope to receive the patents cited against Patent 
3,322,515 in the next day or so, and I will send you copies of 
these shortly. 


I Pare not ordered the file history, and in v.°¥# of the con- 

glomerate parent applications referred to in the patent, you may 
wish to have a study made of the file history. I would appreciate 
receiving your opinio: at your earliest convenience. 


Yery truly yours, 


E4—1 
P&WA 
SPECIFICATION 


PWA 1532 
RLVISION 


r PALE & 
Wh itr: Cy OLVITION OF UNITED Ante HAPT CONFORMATION 


Aircraft e suet 


POWDER, FLAME SPRAY, NICKEL - ALUMINUM : 


. 951 - SAL . 
& Nickel -, - Aluminum Composite Particles 


ee en eee ae ee 
a eo eer 


i. ACKNOWLEDGMENT: Vendor shall mention this specification number fa all quotations and whea 
acknowledging purchase orders. . - 


2. COMPOSITION: Powder shail consist of an aggregate of stominum and nickel particles mecting the following 


composition, 
Aluminum : 4.0 -5.$ 
Impurities, Total® 2.50 max 
Nickel . remainder 
*lf determined; present as volatile phenolic binder. 
- 3. | CONDITION: As fabricated, ; 


4. TECHNICAL REQUIREMENTS: 


4.1 Particle Size Distribution: Shall be as follows; tests shail be performed in accordance with ASTM B214, 
insofar as practicable. 


; ee ee 
a ASTM Sieve . mis max 
4148 : oe 6.$ bd ’ 
4170 oo » * : 
* .,. . _ -= a6 
r 4328 ee -- : 


Flame Spraying: Powder shall be capable of preeeeme acceptable flame spray coatings. Powder shall 
yeact exothe rmically during deposition. . + 


ae 
~ 


' QUALITY: Powder shall be uniform tn quality, nae ¢ and color; it shall be dry and free from foreign 
materials. . 


CONTROL: Metalturgteal control wnt control of mipments shall be in accordance with the Jatest issue of 
PW..  secification 300, . 


7? :}. *. FICATION: Each package shall be permanenily and legibly marked to give the fulluwteg iniurmations 


POWDER, NICKEL - ALUMINUM 

PWA 1337 ' * 

BATCI OR LOT NUMBER : é 
MANUFACTURER'S IDENTIFICATION __ . . 
WEIGHT, AVOIRDUPOIS 


8. PACKAGING: Powder thall be supplied in sealed containers to protect it _— injury or contamination 


* during shipment and under normal dry storage conditions. 


9. APPROVAL: 


a, 


. 
“= 


9.1 Powder shall be procured only from sources approved by Pratt & Whitney Aircraft Engineeriag Oepariment. 


Tay be) re co 3 
C Wes a, 


> O.@ G80 atvisee - ‘ . 
50575 


ud: 


fpwA 1337 


Vendor shall use ine same manufacturing procedures, proce-ces, and methods of inepection for production 
powder ans for approved sample powder. If necessary to make any change, vendor shall obtain writtch 
permission from purchaser prior to first shipment incorporating such change. 


REJECTIONS: Powder not conforming to this specification or to authorized modifications will be subject 
to rejection. : ° . 


Code Ident No, 77445 
Furnished Under Contract 
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CASTOLIN “| 


‘From 3 Castolin Vienna fest meer ae ; Date:October 9, 1969 Ig 


To : Mr. U.Cch. Doenz ae Re 3 Competition / Metco N Systen 


Dear Mr. Doenz, : 


Dciee tae Welding Trade Fair an Essen, we discovered at the 
& oi Metco company a metal spray gun, which is in principle 
_ Vesy similar to our R¥-burner. The essential difference, how=- 
ever, of this new HETCO ""N-System” ir, that the proces can — 
eficctively be performed at very low temperatura (100 - 150° c) 
and is excellent for surfacing of shafts and bearing seats. 
a. 


The low working temperature permits surfacings in the practice, 
which do not deform the work picce, and still bonds perfectly 
well with the hase material. . 

The bonding with the base material is achieved by means of & 
Al-Ni powder. ; 


On this first layer, according to need, further thicker or thiner 
layers of diffarer > ‘powder alloys can be applied (layed). . 


It seems to us, that in a very closg future, by means of this 
new ‘process an important competition for our gw and Eutalloy 
products will have to be faccd and we would appreciate it very ei 
much, if in a very short time our Research department could 
obtain a similaz powder alloys - mostly Al-Ni alloys. 


We hope to have been of service to you with abeve inforna- 
tion and remain, . ’ 


. ed e 
** . . a 


‘50344 
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‘with best regards, 


CASTOLIM Gab 


e* 
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(mr. Prucha icft fox a trip after 
/ dictation) 


= Translation — 
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METCO ey * 


« 


METAL SPRAYING RENDERED EASIER | < 


o*@ 


~ Metal spraying without conpressed air 


- Metal spraying without dust. 


- . Metal sprayiny without pre-knowledge 


- Metal spraying without high Investments 
* : ° e - e 


e °¢ ~ 
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What is the process ? a — . : 
The Metco System type N presents a flame spray process, by 
which repeirs - with ave small_investment — of worn 

. @efected workpicces can be done very quickly and economi- 


cally. : 


+ ghe main part of the 


flame spray apparatus type N, is the gun. 
it to a flame, were they are melt- 
hened surface. The sprayed particles 
Since the work~ 
(max. 100°C), 


|: * phecér « e not heated during 


: this method can ve described as “Cold procedure". 
re , Who can apply this process ? oo 


where an urgent repair is concerned, aither jn a 


s are the leading factors of the economica 
‘new Metco, method. : 


° . 
s 
. ‘5 


50245 - 


METAL SPRAYING WITHOUT EXPERIMEWES: | 


Ps ee. Bs 
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s dee oe 
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 Everywheres. 3 
small workshop or a big industry, the Metco Systen N type can 
be applied. The very low cquipment and establishment costs 
1 application of this — 
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Sehr gechrter Iorr Doons, 3 a 4 
sso 4n Essen entdeckten vir ca Stend ¢ 
lispritzpistole welcho unscron RveDroanor . 

4m Prinzip sehr thnlich iat. Dor wesentliche Unterschied jo= — 
- och dioses nouen HEICO “it ysteus" bestoht Garin, daS dieses | 


“Vorfahren tatsichlich bed ousserordentlich niedrigen Tempora=~ . 
turon (100 = 150°) sich ausgezeichnet fir Auftragungen an Vole 


‘an dor Scaweissfachize 
Yirma Motcoe cine Mota 


Jon und Lagorsitson eignet. - — : ee 
( Die tiofe Acbeitstemperatur eratglicht in dee Praxis Avuftra-- oe 
: “goagen durchsutilaren, wolche day Workstilck nicht eoforniert, 
: ‘and trotzdem eine ausgezcichnete Bindung ait den Grunduaterial - 
ergibte : oe : 
Dio Bindung wit dem Grunduaterial vira mit Bilfe eines Al-Ni~ ee 
Palvors erziolte — a 


Darauf kinnen je nach Dodart verschiodone cnéere Pulvorlegie~ 8 
a" pungen in ache oder wonigor unbogronztcr Uuhe ovfgotragen ver= = * * os 


dea. oe 


*.*- Yas erschoint, doi aus dieses noncn Vorfahroa in Kirze cine be~ 
oatendo Xonkurrons fur unsere Produxto RY und Eutalloy orvach= 
gen vird und acehalb wurden wir o9 cohz bosri¢en, venn vir inl, 

- gbsohbarer Zoit von unscrcr Forachungsabtel lung Unliche Pule : 

worzogiorungen = vor alloca Alwtii Logicrungea ~ orbaltca virdens 

“4 ; roe ’ . : Begeest 
Wie boffon, Thnon nit unsoron Infornationc:. gedicnt za habene 


ae ee 80 freundlichon Gripen 
re oe CASTOLIN GecobR 
ces aoe aor METCO : Prachs / af nach Diktat vor 7 = 
‘~B Hetallopritzpistole- : (ie a b get) oo oo 
: sd . re 2 e e . 


« © 


ad 


~ ‘ aoe mes ae 
‘y ¢ 4 rar tio aimtosete als Gu = mh Ne i atad pee) 
e : 
° 


. to 8 ae 
° Pe = “ 
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2 SYSTEM | 


: oe ee 
7 ne ee an - | : , “ot [ m ‘" 
- Metallsprizen leicht gemacht =... 
i ae ve. @ Metallspritzen ohne PretiuR tis — or - ee 
et ‘| © Metallspritzen ohne Staub Le : 
© fictallspritzen oline Vorkenntnisse ; aa 

§ © Melallspritzen ohne hohe tnvestitioncn @ . a 

"t wasistdas Verfahren? = ' : : 
priteverfahren dar, Bol dem mk nur_ceringen tov” “ Nonskosten Reparaturen Bf - 


Das KETCO System Typ N steltt cin Flamms 


lentbearbdeiteten Werkstichen schaell und wirtschattlicn durchgctunst weroen 


ad ° 


an ane werden tctalipulver In eine Fismme GuRAR 
No cesDtrLscccm Die Spritzpartiket nuhten dort ad und erstaron gs alll 
cen (maa. 169° Ch, Ranh Man CFO 


" 4- ‘Wie wird cs angewondt? is 
 - Der Haupibestandicil der Flammepritzausristung Tye N besteht aus cer Pistols. 
oe Wo sie angescnmotzen und Bul elne vorbescitels. Operas 


| Benicht. Da ore Wierkstdche wahrend dos Spritzvorganges nicht hochgradig erwarmt wer 
1s _Katwertahten” ue oy 
Se ae ee 
Serkan dasVorlahrencinsctzen? — ss. : 
um Reparaluron von Maschinemeiten gem, sol es te elnem Rizteen Mondagrtbette® 
Aaschatiungs- UG Gepieee 


( seta da, wo cs UM Aussdwhrettung odor 
. “erie einem. profiler Incusteiewerk, kann 622 METCO System Typ N 


* _gston ain magertend [51 Steam 


Metallopritzon ohne Expcrimente 
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TO PERSON RECEIVING THIS COMMUNICATION 
' “ROUND TRIP” WRITE REPLY IM SPACE FROVIDID, SEPARATE FORM SET — RETUR 
: CORRESPONDENCE SEF ORIGINAL 30 SENDFR AND KECP COPY, 
e, 


Le ce cess eee ao ee an DAMIEL IRVING PHEOD, Me Ve JOD =. ames wn -- wo vw 


ROUND TRIP LETTER 


1 _ Mary Lambros 


10/21/69,,,,,fttached from Doenz ~ Metco N Syst 
ee 


Please have attached translated ASAP. 


om 


J. P. Se FF. 


highs Gx ere. E ii 


| Hi ee 
2, “ 96 73 ee e 
FP. W. Glaser 10/24/69 J.P. Quaas 
J. P. Broderick ' : 
Metco N Gua a = . . 


This gun has been advertised reeently and was devoloped 
about a year ago. Essentially, it is a stripped-down 


Model 2P — modified.ecee 
~ employs only one aozzle 


- gas delivery to tho nozzle is through 
fixed orifices thercby elininating the 
expensive wall-counted flow meters 


- powder metering devico ainolified’ 


& : ee 
They are promoting the gun strictly for *“sctallizing’ —- . ae 
' type applications...-building up shafts with steel and 

stainless powders —not hickol-base self—fluxing types. .. 
z G 


In order to get these low cost oron-free powders to bond, 
they first spray with niehol=aluninide. Obviously, since 
there is no fusing operation, tha shaft never gets above 
a fow hundred degraco temperatura. A 


‘ ghe HW Gun sells for\$480~54 depending “upon accessory 
’ goelection. This io abuut(half tha price of the atandard 


gunse 


JPB/as . 
Att. 
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REPAIR VW/ORN JOURTIALS, PACKE.G 489 € FAC 


eres 


ee ae AREAS, FRESS FITS. LAUSMACHEED PPi.1T! 

The new Metco Type “N" gun ret ds these parts 
: fast, by spraying on new metal. The cost-cutting “N” 
e Slee i) ‘was designed for the shop that handics a variety 

c of repairs. It does the job quickly and simply. 

: | Hero's how the “N™ gun can werk for you: | ' 

; t = @- FAST REPAIR...faster than welding, plating of 
sleeving. 

@ LO‘! COST... original investment is low. Repair 
costs are far below welding, sleeving, plating or 
new-part cost. oe 

© SInPLE... equipment is self-instructing, requires 

. no special skills or techniques. Hf you can operate 
a lathe, you can spray with the “N” gun. 

© PORTABLE... requires no special accessories. 

You can set up and spray on any lathe—in minutes. 

| © COLD PROCESS... rebuilds parts without warp- 


‘ oe : . . 


co emma 


age or distortion. ee i 
, ACT NOW, find out how the “N” gun can cut your 
* repair time and reduce your repair costs. Write forfree 
+ Information to: t{ETCO Inc., 1119 Prospect Avenes, 


. L. 1., New York 11590, jX a (3 t: 
EEO“ MIETEO INc. 4:0 
ewe see ome & i) 
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J. Bcoderich « F. Wlsinta « J. tturtens 
A. dD. Joseph 
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Pevders fdentified as 1-55 and 2-694 @re SPRAM prebond Powders for 
comparison to Metco 44, 


Material was Pterared folloviag the recoumendaticns Of the Sr. Vice Pocaic 


ADJ:e2 


a 
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. ° RESEAL CH REPORT 
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CODE NO: Sprain PrcBond Powders ."0: Marcch 18, 1970 


TEST REQUESTED BY: Mr. Quaas “4, 3TED BY: J. Martens 


MATERIAL FROM: Mr. Joseph QUANTITY SUBMITTED: 2 sanples 
(approx. 600 gms. ca.) 


COATING 


OPE ; : 


ELECTRODE: 


ROD: 
FLUX: . : 
COMPARED TO: Metco 404 | 


T=ZST RESULTS: 
Samples submitted: 1-69A 


Samples submitted were tested through Spram torch using 
standard pressures. Hetco 404 comparator was run 
through Metco 5P gun (using vibrator) at recommended 
flow rate settings. Tests were conducted on . 

1/6" x 3" x 6" and 1/4" x 2" x 6" mild steel plates. 
‘Base metals were ._prepared by cleaning in Acetone and 
also cleaning with coarse emery cloth. 


General 


re a coarser sieve than Metco 404 


The powders both a 
5s mixture of gray-white 


and appear to be heterogencou 
powders. 


No problems were encountered feeding the samples through 
the Spram torch. Glaring is common for all samples but. 
fuming for both Spram prebond alloys is much less than . 
404 sample. Sprayed surfaces ghow coarser, gray appearance 
than Metco's 1t. blue smooth surface. Optimum spray cistance 
" was approximately 10-12 inches. Closer tip-to-work distance 
shows base plates to get oxidized and overheat; further 
than 12 inches shows very inefficient results with much of 
: the sprayed alloy purning up in the flame and/or missing the 
.” XQGHRERRR plate. Of the two test samples, 69A-2 shows a darker 
ae surface than G9A-1 sample. Both appear rougher than 404. 
f j : 
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Spram Prebond Powders 3/18/70 


Test Results: 


Test samples Which were not cleaned with emery showed 
poor bonding with severe “lift off" noted (particularly 
at the ends of the plate). Metco 404 alloy showed better 
bonding on uncleaned plates. 


Samples sprayed énto 1/16" x 6" x 3” plates (approx. .010" 
thick) were subsequently bent through 180° : 


1. imncdiately after spraying while plates were warm 

2. after plates had been altered to cool for 24 hours 
None of the samples (while warm) showed any cracking . 
(incl. 404). . Tests after 24 hours of cooling showed 


cracking for Metco sample. No cdge “lift off" noted with 
any sample on 1./26" plate. 


Tests on 1/4" x 3" x 6" mild steel plates consisted of spraying 
approx. 012" coating of prebond alloy on cmery clean base : 
plates. Subsequently, 14494 was sprayed (approx. 020” thick). 


- As a comparator, Metco 404 was sprayed apprx.- .010" thick 
on emery cleaned mild steel plates. Subsequently, 12C 
“alloy had been sprayed on top of prebond alloy (approx. 
020" thick). 


Edge “lift off" noted with Spram prcebond with 14494. 
None encountered with Metco 404 with 12C alloy. 


NOTE: Insufficient material was received for extensive 
metallography work on round stock (shafts or pipe) .. 
COMMENTS: Spram prebond alloys show poorer bonding on 
thick mild steel plates (1/4") than Metco 404. 
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FROM: J. P. Brodcr ick —_ 


Nickel Oxidc-Aluminum Powder 
‘0 Bs 1S oa? 
7 a 


) vf:/) 7 
I attach a test report covering the nickel oxide- 
aluminum powder samples submitted by Dave Joseph 
as 1-69A and 2-69A. ay 


SUBJECT: 


‘This test report covers additional «aterial 
“aa submitted after it was established that we 
received insufficient original material for ’ 
test. : 


You will note that in order to test the attachment 
of the spray coating to the sub-strate, material 
thin enough to bend (1/16") is chosen. 

Subsequent testing was conducted on 1/4" plate. 


On the whole, the impression we get is one o2 
less bonding when compared to Metco 404. . 


The whole subject of exothermic powders should be 
_ reviewed. Assuming Onders is the key man here 

(I recently sent him the Model U prototype), it is- 

my recommendation that he be brought into this project. 
What I am saying simp"y is that we are not in a positios 
to test materials of this type and that Onders - 
assuming he has friendly contacts - can hip us 
tremendously. 


. What I would recommend is the preparation of a series 
of powders representing so-called exothermic types. 
These would bes ° 


1.:. Both Metco grades - sub-contracted. 
2. The nickel titanate (Exotherm) from Rose. 


3. The prebonded, prereacted nickel aluminide from Rose. | 
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FP. Quaas 


The nickel oxide/aluminum powder from you. — 


Discrete nickel powder - aluminum powder mixed 
a. ording to‘What's his name'd suggestion. 


fhe very recently received version of nickel 

aluminide from Yuraske. ; 
fhe intent, of course, is to get an outside opinioa 
of these materials wherein it is deposited either 
with Metco equipment or the Model U prototype (which 
supposedly can handle this type of powder). 


’ ¥ would recommend that all tests be conducted on 
grit blasted surfaces with the request that each 

. be rated relative to the standard Metco 
nickel aluminide. 


JPB/ms 


J. Quaas AE 4-10-70 
G. Yuraske ° 
Nickel-Aluninide, Samples 160-1 through 160-6 


Coieieitt ons ana Procedure ‘used in — eo? subject — 
follows s : 


e 


PROCEDURE Co 


General procedure was td pre-mix the -170+325 mesh 
nickel base component with the -4t aluminum for 
ten minutes in a small tumbler which we constructed -~" 
for these preliminar.: tests. To this was added the 
. Burite phenolic resin binder to form a slurry. The 
entire mass was then tumbled for one hour, after 
which all the acetone was evaporated leaving agglo~ 
‘merates 1/4* by down. Agglomerates were crushed | 
ta -80+250 mesh in.a mortar, dried for one hour — , 
at 325°P to set the resin, and finally rescrceened 
~604250 mesh prior to spray testing. 


oo " .. . J might point out that the procedure used in these 
. a tests will not be the one used when materials on 
( —— . OrGer are received. Particle size of the aluninuz 
" wuse@ in these tests was not fino enough to fora s 
true layor or film on the nickel base materials . 
therefore, the agglomeration technique was used. 


SCHROSERIONS 
gee attached data sheet and quality Control test 
report. : 
 «G¥s18 ee i. ke ee 
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: RESEARCH REPORT CU 
- CODE NO: Exothermic Powders. - et. 4/15/79 
ce Spram Tests 
TLST REQUESTED BY; Mr. Broder ESTED BY: J. Martens 
MATERIAL FROM: [ QUANTITY SUBMITTED: 
os , a ’ of. 
SIZE 1 co oe COATING 
ir. Cane : ; 
ELECTRODE: ve a 
ROD: \ 
PLUX: . ue 
OTHER: 
COMPARED TOs 
TEST RESULTS: 
R&D Samples: 
69A-1 } from Quaas | rejected - peel off — 
69A-2 ) : cS Pd 


4 Ni-Al samples from Dept. 160: | an 
2. 


160-1 )from 


160-2 )Yurasko ran OK 
160-3 ) pending che 
160-6 ) 

4 Cerac Exotherm Powders ° 


-~150+200 sieve shows favorable performance through Spram torch: 
Metco 404 - comparator used . : 


Powders available in Spray Lab. 


COMMENTS 


E. 20 


O. Knotek 20th of slay, 1970 Jawr 


ifr. G.H. Kapralos - application for nickel] alun.inide 
Mr. A.G. Gigon : and chromfum-carLide - your 
Mr. F.W. Glaser f- - letter to Afr. Gigon of Ist lay. | 
Mr. J.F. Quaas 


« 


The jet erzine repair is done in different sheps in Europe. Since this 
 . 7: “job is connected to the safety instructions, we accd the enlisting of 
e | our powdery in the specifications of the jet engine producers, i.e. 
Pratt & Whittney or Gencral Electric. Up to now our products have not _ 
‘been Usted in their specifications and we have therefore asked for 
“several thines to act in this uatter as quickly a3 possible. 


: There are just a few cases for which such specifications are not necded 
any more. a Poe 


m= 
. e 


Best regards, 


lA. oo 


Prof. Dr. oO. Knotek 
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Mickel-Aluninide : 6/3/70 
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Yurasko/ ' RR. Carroll 
Constantina 
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Paraneterss ~~ 


These parameters were used for all powders in this series — 
of tests: 


. A standard Spram torch was used. . : 
All test plates were cleaned with acetone and roughed 
up with coarse grade emery. . 
Bond test plates are 3" x 6" x 1/16". 
Overcoat test plaes are 2° x 6" x 1/4". 
Preheat Was approx. 290-300°F. 
Snray distance — 8"=-9", 
Coating thickness —- .006~-.002". ' 
Bend test consists of a 160° bend. 
Overcoat test consists of overcoating the nickel=- 
aluminids coating with .070" of 13496 powder. 
This test was stopped when the coating started to Litt 
off the plate. 


MN-A 150-1S5A: ' 


Fuaing is mediun. 
Glaring is bright. | 
No bounceback notdd. 
Ns-sprayed condition is fairly smooth and dark gray in color. 
A light fuming residue is noted. 
XXXGCCOGH Bend test reveals no costing liftoff. 
The coating started lifting at approx. .055"°. 


‘ . 
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Nickel-Aluninide 


MN-A_150-1733 


Puming is medium. - 
Glaring is bright. . 

No bounceback noted. 

As-sprayed condition is as smooth as 16A sanple, 

but lighter gzay in color. 

A very iight funing residue is observed. 

Bend test reveals light coating peel off at edges of 
bend only. . + 

The coating Lifted off at approx. .063". 


4-2 159-17Cs 
Puming is eos 
Glaring is very bright. 

No beunceback is noted. 

As-sprayed condition is rougher | han 1€A and 17C and 
dark gray in color. . id 

A medium amount of funing residue is observed. 

Bend test reveals no coating liftoff. 

No Liftoff at .070" coating. 


N-A 260-18: *, 


Fuming is heavy but — than 17C and 19. 
Glaring is very bright. - 
No bounceback noted. 
As-svrayed condition is rough andsark gray “ color. 
A light fuming residue is evident. 

Z - Bend test shows no coating Liftoff. 

Liftoff of coating occurred at apprx. or ° 


oe? . 
i 


Nickel-Aluminide — -~3- 6/3/79 


N-X% 159-193 


Fursing is very heavy. 4 


Glaring is very bright. 

No bouncerackx noted. 

As-sprayed condition is fairly snocoth 

and sray in color. 

A heavy amount of fuming residue is noted. 
Bend test reveals no coating peel off. 

No liftoff at .070° coating. 


e a * - ° 


N-S 160-293 


Fuming is light to medium. 
Glaring is bright. 
No bounceback noted. 


As-sprayed condition is rough and gray in color. 


E 23 


A light to medium amount of fuming residue is noted. 


Bend test reveals no coatingpeel off. 
Coating lifted off at apprx. .065". - °° 


M-A_170-2})3 e a 


Fuming is very heavy. 

Glaring is very bright.. 3. 

Ho bounceback noted. 
As-sprayed condition. is rough and gray in color. 
A heavy fuming residue is noted. 

Bend test shows no coating peel off. 

No coating liftoff at .070°. 
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. matrix similar to Mctco and one with Eutectic standard 
powdors was made. Tho constituents and their percentages 
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' 6/12/70 
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‘| Me. Broderick = =. ~—s |» -*Re Carroll 


A diend of 404 nickel-aluminide with a tungaten carbido/ 


aro as followss ” 


Metco Blend o9-1199) ae Eutectic Blend i“ 
. . . <. 
50% = 12793 “+ $0% 12798 
. 38% < iss ee 5%_13496___§_——————— 
15% - cinaiee : 15% Hi-Al #14 — mesh, 
_ Both powders were oa thr ugh a Moteo SP san using: 
- the cea gcommmamaiaal oo. — es 
' #12 moter valve Os oe go ef se 
@17 flow control valve ‘eming ea... a. 
Flow meter readings: Oy Acee ee SE ee, 
32 ae a ee 
Sprey @istance 7-10° “ ae ae 
In both cases, the powder was applied ‘to seit plasted 
and emery ~ aii : es Lees, 
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.«'. -. EBxothermic Powders e222) «a, : 
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* ": Glaring io heavy. ag a 
Foo bounceback noted. lh ee ee : 
a ““Agenorayed condition compares to standard. aera foe 
' + gimilaxr heavy fuming reoidue noted on plates. ; 


- fhe coatings were examined under a microscope and . 
hness and carbice content. 


“ * + gee gimilar in respect to roug 
ding to mild stcel plates. ., . 


o- 


~ | ° Both powders are also self-bon 

- -ta |; The nozzle was changed to P7-G end the meter valve . 

: to #11 with no better results... oe eg 
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© Phe . ~42& i is ae is ss age, See - babies gh s a : 
sae. se ft j “— me Me yy a oe we. ” : 
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Eutectic CORPORATION 
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July 10, 1970. 


s 


tir. Yernon Cook~-President 
Mietallizing Co. of America 

3520 W. Carrqll Avenue ‘ 
Chicago, Illinois 60625 : : c oa s 


Dear. Vern: 


To confirm our telephone conversation, I am plcased to ad- 
vise that we can offer to you our BN9048 product which is 
equivalent in every respect to the Hetco 450 product. <a 


2 * 


"ae Bx9048 has a nominal composition of 4.5% aluminum, nickel 
balance. The normal particle size range of the product is 
"170 4325 mesh but can be provided in any particle size 
range you may specify. The typical bond strength of BN9048 
. 4s in excess of 3100 psi and coatings of this product can 
* ‘bw machined with carbide tools.. — : 


Ye shall be pleased to supply this product to you under our 
standard patent iafringement indemnity conditions. In the 
event anyone alleges, or files a patent, infringeacnt suit on 
the basis that our £N9048 product infringes any United ; i 
States Patent, we shall defend such suit and shall save . : . 
your company harmless from liability. You are required to : 
notify us promptly in the event any yatent infringement sita- : 
ation nrises and of course we woule cxpect your coop2ration 
in providing to us the pertinent information. we would re- 
quire in any such matter. 


. For your informtion, we have sold this product to a number 
of custoners, including several hundred pounds on bid to & 


U.S. tavy Air Station. The Xavy order ras slated te go to ij 
the competitor, but our bid vas slightly lower. To date the D xX 
conpetitor's only reaction has becn an attempt to work out 
with the technical people at the Naval Station,a modi fied A Uu 
specification. : 
. : . 1 A f° ry 
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Crete, b.*. 


Mr. Yernon Cook 


** 


July 10, 1970 


Our prices to you for -the BN9O48 product shall be es folios: 


100 to 300 lbs. $7.45 per pound 
301 to 1,000 lbs. $7.05 per pound , 
If I can supply any additional information, please do not 
hesitate to contact me. Please forward any purchase orders 
to ny attention. Purchase orders should be addressed to our 
subsidiary compasy for.special accounts which is , 


New Metals Corp. 
171-20 Station Road 
Flushing, New York 11358 


With kindest regards, I am 


Very truly yours, 


<tc, 
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Dr. Rone Y. Yasnernan 


This merornndcn is in response to your request for additional 
background iaformetion and applications r-lative to DmoTrze. ’ 


Prior to the advent of oxothernic bonding materials, rolydvemm 
wiro, spravod via wire guna, Was the only watarial taat covld be utilised 
a8 3 base cond undercoat for subsequently r:etallized surfaces. A dbase 
bond uncercon! 13 a substrata layer of material that is applied directly 
to the dase metal. The final overlay alloy 13 snrsyed thereafter Girectly : 
ovor the base kond. The use of a base bond undercoat cane into being as 
a proparatory coating in metallising applications becouse the bane bond 
Gas found to provide a Stronger bond to the base retal with Sreater inte. 
rity for metallized coatings than that obtained ‘when Spraying the overe 
lay alloy directly to the base metal. Also the use of a spray Lond ‘ 
uncorcoat provides better bonding whilw climinatins the need of elaborate’ 
Surface preparation sucha cs sand>lasting. : 


Molybdenum, when used as a Ddondins uncercoat, requires a hi 
dogree Of proficiency on the part of tho worlonan. Tin to work picce 
Olatance 13 critical, and Ces flovs ore also Cxtromely critical. Loly 
wire cepenés grontly upon pure art in application rather than ncicnce. 
Those factors, of course, make it extrenely vulneravle to failure. iolz 
Wire also connot be used on hurdened metal surfaces, 

& 


Our optimisn over the narket potential of E:OTxC is that nxoTrC 
has rone of the disadvantages nssocinted with molyddenwwa and, in uddition, 
provices many distinct acvontazes. EXGTEC has much greater bond strenzth 
than moly and can be opplied with ease. LOTTO has the ability to vith. 
Stond temperatures un to 1500°7 which 19 hishly desirable. As aon exomplo, 
oxication resistant coatings can bo used on top of CxOTIC. 


26TIC, in all cases, improves tho hend strength to the base 
metal of subsequent Spray build-.9 coatings (also knew, a3 metallized 
coatinga). It provices rors latitude in apollecation whero preparations 
or sito prosents a probicm, Regarcloss of the provaratioa rethod usod 
on the base metal prior to spraying, 1t d{nereases the integrity factor. . 


It {9 possiblo to apIly ELSTEC to a surface which haa been meroly ::round 
or cleaned with abraszivo papers. 


3 | 7 E 30 


Dr. Rene D, Wassornan Soptenvor 3, 1970 


In orcer to dliustrate this, we have seen that it was posaidle 
to reclsia on automotive engine blocs hoad surface bz first sr ting, 


. #prazinsa WUDTEC and then Lubletag ep wits CPAAA alloy 14433. Ynis bvild- 


up coatin; ves then fiaish groend ta 3 standard @nyzine vloca grinder. A% 
the tice of this demonstration, repairs xere aise mate on tais enzise 
blocs in the main bearing saddles. fo01 that tho Autorotive Tucustry 
43 on inportent areca for sales covslopmont. As a result of ow saloe 
ruseaarcn in the use of SNOYZS in tao repair of engines, ir. Toody nas 
not up 3 suexponatration and research project for applications to aray 
yonicts enslae rocimaation. Purtiazy tais project "a will investigate 

the intesrity of 54 3 bonded coatings for crank snaft joursals. 


Wo have a great coal of interest from paper coupaaies wo have 
gassive rolls. These rolls canzoe be overlayed wits other welling pro~ 
cesses. “a have guccesszlly spray costed these rolla on seversi occasions. 
Barly reports indicate that wo may also bave 3 wide sree of application ia 
tho Wire Drawing Incustry on blocks aad capstons. Vo are avaiting sorzvice 
por formance on those tests. Colorado Yue) & Iron Corporation is awaiting 
our quotation for 25 lbs. of Si0TSC a3 an tuitial order for wire drawing 
blocks reclamation. There ore many more application arsas to va developed. 


We nro carefully acevmulatiny and evaluating these succs9s 
storios so that they can be utilized to pronote DXCT2C nnd tho SPPA‘ 
process. Taio 4nformation will niso ho utilized through our intoraal 
jiterature so that all of the Picid Force will 2o aware of these sxc- 
cesses, and in turn, ¢avolop thes in their own orea of enteavor. A case 
history summary of the yood applications will be forvarced shortly te 
Eurose and Intornational areas. 

Because of a ghortaye of pure nickel povcer we had thus far 
re.ceazed LAOT=IC to only 14 Industrial Poycer Diviaion Specialists. awe 
have now received omple Trav naterial sad wo ore plannioy broader 
rolvuase. 

Thn Specialists that have had scorse report thut EnoToC pre 
vides to the customer, & nore vorsatila tool. In mony Instances, it is 
reported that the sala of 5 Seni Gun was spade becaus? the customer 
could us: this tool for both netalliced typ? coating3 a3 vell 29 fused 
coatings. Wo all know that a ¢comonstration wnica has inpact op tne : 
customer 19 extrevely inportants VrOTEC sive+ us this remarkably 
deronstrative impact. The palesmon who have demonstrated. S.aTaC.<+" 
rolato that custemer response is “fontastic, azazinz”, aad taez also 


- palate that 4t draws crows 39 the demastration 19 progressing. 


Soversl of ths salogmen yolsto trat it ia oasy to svi} tho sors 


Gin whea you havo CiNTsc. 


ee 5C363 


fr. None D. Wouseruta Soptonter 3, 1970 


1 persons ly fcel that tho exothermic t7p¥ materials could 
be the cornerstone of a yvory importaat sales volume. As you enn 
appreciate, thia product wilt curtainly tllustrasve to tho mar etplace, 
that wa aro inceed, 30 {snovative ccempanz the can ¢evelop now applica~ 
tion ideas of value tr the custower. 


The Industriel Poycer Livisioa Specialists wo have worked 
wits the Field Force, have been helptul in accumulating classic procuct 
yusiners wero the S2zA4 unit is gocenatrated aad sold. We feel that 
this is cue to the inprossive deronstration and the prestige gained 
with SPRUE powders. ‘/o have several reports frun the Incustrial 
Powder Division where sales have bees recaptured and siso where these 
- oxporienced welding sales people have assisted the Zutectie Field 
Torce ia dnacresaing soles of classic products. SPAM has nace possivie 
entry into pisnts wiich vere forwerly dsaccessibie. in fact, soveral- 
Eutalloy Torches hava beon cold us a result of having intred cod 
GPR to those customers. SP2AA also is a true CUILTLD COURS Process. 
3 om told, that where roluctance has bees shoves by 3 customer for 8 
GQUIL=D CounszZ, Pritt has beea the centro wea; d allows comonstra- 
tion of classic products. 


. Thore are 9 nualer of intorestias Riorec products te be 
roleased snotty, {neluding an aluninusa Syonse, PNOTTC-carhide viesds 
and DiwTac-carbice s0lf-Tiuxing alley plon¢és. 


Advance inforration oo EXOTIC snd seaples have bees, and 
ove being, Jorvarced to Lurope, Conatia, slexico, Japan and Australia. 
A formal Curope cud International Division rolc4se (vith applications 
and ail pertinent data) is being finalised ond will bo reloased, onortly- 


rf you require acditional information, please acvise. 
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Yr. Wishnic 10/14/70 J.F. Quaas 
J. P. Broderick : a Kapralos 
: METCO 403 : oP. Tanzman 


Ec yarately, we have ordered Mot co 405, 1/6". In. 
your stock, you should have °° pure molybdenun 
wire ao supplicd by Mogul. 


1. Establish operating paranaters for the Hogul 
' moly wire dn tho Mogul Wire Gun. 


2. Explore operating parametors for depositing 
Metco ae in the Hogul wire gun. 


Wo will haktly recej.vo ‘developmental Blitz type 
‘Exothermic tubular wire from Daltfnore and the 
above is required for comparison purposes, 


J°B/ms 


FROM: 


SUBJECT: 
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~ INTER-OFFICE CORRESPONDENCE 
jo 


J. F. Quoas Oe Nov. 10, 1970 


_ OATE: — 
J. W. Reuter H. Kaprelos 


ST 
"PRATT & WHITNEY 3. 8. Onden 


D. Tanzman 
A. Mallia 
M. Turk 


Some time back we discussed manufacturing 100 pounds of powder to meet 
Pratt & Whitney specification, which we would give them at no charge for 
their testing. ‘ : 


If we will certify that our EXOTEC powder meets the attached specification, 
they will go chead and evaluate. Without certification it might take six months ~ 
to a year to get their approval. a 


Please advise. 


od 
give 


* e's qrent'te be wae EUTECTIC® LYD WIELDING COURSES A DAY 


e 
oe @ #¢ 


ED. She : 


* a +7) ie 


[brie - ah 
7 . E 34 
lire J. (%. Router 11/11/79 
J. Fo Qeas : Hesarss 
Pratt & Vittney Ie Kapeslos 
Cniecs 
Tanrca 
allin 
Tuck | 
Doody 


= make reference to your Letter dated Noveaber Loch. 


te, Tenzaia han heen Lnetructet to provice 199 lbs. 
— of matexlal whiel wilh mect the Ps¥ spee and to which 
wo will certify. . 
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‘Continuous Electrodes © Powdered Alloys © Chemical Aids and Fluxes 


Subject — 


EXOTEC 29904 BOND STRENGTH 


The bond strength of standard Exotec 29904 has been measured 
compared with Metco 450. The bond strength of both powders 
was evaluated on the RoToTcc Torch and the N Gun. The re- — 
sults are as follows: 


1. Exotec 29904 (Lot 385) 3 —_ 


With RoToTee : 3020 psi (Avg. of 3) 
With N Gun : 2650 psi (Avg. of 3) 


2. Metco 450 (Lot 6424) 


With RoToTec : 2340 psi (Avg. of 3) 
With NGun : 2260 psi (Avg. of 3) 


The bond strength of Exotec 29904 using RoToTec Torch is 
approximately 15% higher. Incidently, the addition of 2% yellow 


color in ont Exotce powder will add even much higher bond 
strength than competitive powder. 


If you need any further information, please advise. 
: Aa 
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A previous X-ray diffraction 
sprayed on test slugs found 
present. 
onto test slugs, 
air and collected ina bucket. 
powder would be cooled down to 
a slower rate than previously, 


the powder was § 


Metco 450 powders, prepared i 
revealed the presence of Ni, 
oxides. Once again, no Ni-A 


3 BB: hpe 


DX 
CR 


Sponscned by Futectic Corps 


study of Ni-Al powder 
ao Ni-Al compound to be 
In this study, instcad of being sprayed - 
prayed into the 

In this 
room temperature at 
which might enhance 


the formation of a Ni-Al compound. 


X-ray diffraction analyses of Eutectic. 29904 and 
n the above manner, 


Al and their respective 
1 compound could. be found. 
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Subject ~ 
RESULTS OF X-RAY DIFFRACTION STUDY 


OF Ni-Al POWDER SPRAYED INTO AIR - 
EUTECTIC 29904 & METCO 450 
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ABSTRACT, OF THE TUVENTTON 


This invention encompasses the structuring of a multicomponent pucticle 
which, upon being subjected to a heat zone, such as the Flame arca of an oxy- 


3 acctelene torch, will self-react to promulgate an exothermic reaction 


resulting in the generation of a sufficiently large amount of heat to supet- 
: , 


“« 
heat the particle and permit such superheated particle, vpon b ing propelled 
t% : ; 


: te a surface, to adhere to such surface. ‘This multicomponent particle is 


th: 


‘ t 
e “4h 
. ilparticle system to create a surprisingly superintensificd but momentary high 


, . heat energy output reaction to create a superior, widespread and stronger bond 


% provided with a catalystic clement to react with other clements in the 


~< Osmmeee 
So 


o* 


‘between the propelicd particle and the base suv face. 


. , 
— onammne += 
“SS 


« The art of flame spraying involves the fceding of alloy powders of 
ae 2 “y 


Oe e 


‘ 
1 salloy wires into a heating zone such as the flame of an oxy-acetelens torch, 


. - 
ywhereby the powders or wires are heat softened. he heat softencd alloys are 


i : : 
‘: e 
“then propelled from the heat zone into a surface to be coated. It is knowa 


‘in prior art practices that in flame spray applications, te assure & 


mechanically sound bond between the base surface and the sprayed material, 
the base surface must be sand or grit blasted. Sand or grit blasting as an 


; operation represents miny undestrabie defects inclu’ 19 the existence of 
® 
many work pieces that can not be sand blasted because the process will | 


Letrevdees ot rerbiaet or peers cot deeFa at beat Botte vorty plece. 


°, 


As the art ot Plime spraying progecsved, a nuntec of so called self- : 
4 + 


bonding systems vere introduced, These self-hbonding systems ¢ onsinted of two 


) 


metais which when subjected to heat {nter-reacted to penctate an exothermic 


. reaction which sufficiently superheated the material being sprayed, to permit, 


upon contact with the base surface, a wicrovcld bond between the sprayed i 


Tmaterial particles awl the base surface. This process provides a sufficiently 


i: 
i good mechanical bond to climinate the 


ra s 
well known in the act that the momentary 


necessity for grit or sand blasting the ~ 


base surface. It is, however, 


t 
Se reaction heat generated by these self-bonding systems is not: © 


+, sufficient nor lasting to permit all of the sprayed particles to microweld 
: i 
; 4 


t 2 
: Indeed, it is generally accepted in the art that ia 


upon the base surface. 


. 
‘ at 

Uj 
: : 
‘ iy 


r 
i prior art sclf-bonding systems, at best, not more than 


the highest performing 


‘ about fifty percent of the sprayed particles becaine microwelded to the base 


t = 
* surface. Further, duc 
& 


the prior art sclf-bonding systems, the proper application of 


to the minimal exothermic reaction heat energy 


a 
1 dissipated by 


; the prior art self-bouling systems is extremely skilled and fixed condition 


pa a . 


a 


sensitive. It is vell known in the flame spray art that a variance in the 


i optimum operating conditions or a slight operator error will result in an 


es becoming mictavelded to 


0-8 0e 6 Ee SO meaET 


insufficient amount of sclf-bonding system particl 


This will result in the mechanical separation of the 


* oe- 


the base surface. 


coating from the base surface when a vork plece thus prepired is placed in 


searvice. 
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Lt is the general object of the preseut invention te avoid aad overcene 


the prior art practices by providing a self-bondlug syates that will generate 
€ 


a signi€icantly greater amount of momentary exothermic reactive heat output. 
Another object of the present invention is to provide a sclf-bonding 
system in both powder and continuous whre forms, which, upon spraying to & 
" base surface, will provide a substantially stronger bond “s the base surface. 
Yet another object of the present invention is to provide a self-bonding 


_ System that will be casy to use. 


| In view of the inherent limitations of the prior art self-bonding systems 
‘an extensive rescarch program was conducted in the effort to discover an 


:: improved self-bonding system. After considerable effort, it was discovered 


: that an unexpectedly high ang long lasting exothermic heat output was generat 
- by the addition of certain catalystic compounds which were found to have the 


“ ability to cause the prior art self-bonding compounds to react at an 


. 


a e 
. unexpectedly higher energy output level. ‘These catalystic compounds such a8 


: chromate bearing conpounds, peroxides, chlorate Bearing compounds, nitrates 


- and bichromates such as, for cxample, PICrO,, ZnCrO,, SrCr0,, K2CrO,, ete. 


. 


Na202, Ba02, NaC103, Ba(C103)2, Sr(C103)2, Naid;, and K2Cr207, cause the pri 


art inter-metallic sclf-bonding compound systems to gencrate superintensified 


heat at wich higher levels than previously known, This superintensifted heat 


= e 


provides to these particles a far supertor ability and probabiltty for 


binding, to a sprayed nucface. 


Yb Pu 
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‘stu 
siv 
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Sno U 


2 mee os 


—— 


\ 


we ve fa it zr ith ze Sb we fin ue W he Zn 

As an exanple, the addition of 0.7% te 64 by weight of a catalyst suck as 
PbCrO,, ZnCr0,, HaClOz, ele. Lo any one of the self-bondlug systems produces, . 
upon the application of heat the herein descethed surprisingly superinatensified 
heat reaction. It ‘as further discovered that particles having 4 prior art 


: self-bonding system cavhined with the catalyse, when flame Spraycd upon @ 


- 


: surface, will resule in a fae greater number of particles becoming microwelded 


) . 
. 5 Pe 
oe 4s 


; to the surfac: as compared | to the number of microwelded particles of the same 


i, Among the numerous hia ices conducted, a prior art self-bonding 


% 


i system was oa by ‘agglonerat tug $%, by wotght fine aluminum powder with 


*. 


: coarse size nickel powder by the amploymant of any of the agglomerating pethods 


well known in the prior art (haceinafter eéfcrred to as System A). The 


2 


egglomerant was reduced to powder form of a mesh size Finer than fifty mesh 
: ‘ 


“and sprayed with a flame spray gun to a clean but unblasted steel plate to 


‘form a coating. The coating was then pecled off to reveal many nickel 


' particles microwelded to the stag? plete. 
A second aggtoncrant, batch wan prepared with 4% by weight of the hereiq 
described various catalyst mitectals such as 20610, and 5% by weight fine 
: alumtoum, combi wed wlth thy: een os veda (haretunttor referred ” as 
* ¥ Zi ewer: eae ‘gabe on ; . 
Systems kh), ‘This seaten alsa ~ sduced in parter foe ae Clare sprayed thea 


a flame spray yun te a ates) plete, The gun win the Mduotical gua used La the 


above desecthed tent. The steel plate vad sintbect: an esice depliea.s dn 
* 
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tubstance, preparat bow and alley form te the plate used In the above descr thed 
tent. When cach coating was removed U could be eastly observed that each 
System B caused a far greater nuaber of nickel particles to he welded to the 
steel plate. 

Further testing revealed that coatings of various Systems B, when Elame 


sprayed non-blasted stecl plates, shafts, and other surfaccs, required @ 


1 e+ 

. significantly higher life force to pecl off than coatings of System A flame 
| 
‘4 


sprayed through the same gun on identical base surfaces. 


oa 
= 


It is obvious, therefore, that the catalyst interreacts with a self- 


bonding system to provide a a superintensi€icd but momentary heat sanction of a 


1 © om © see 
“2 Se 


: significantly, higher magnitude than that which {is pres by the self-bonding 


+ + ademas p= te age ns emt i 


. system without the catalyst. The self-bonding system of this tevention, 


_ therefore, heated and applied on a surface will provide a widespread and 


stronger bond between the sprayed material, 
Self-honding system compounds of the present invention can be agglomerated 
and crushed into powder form or formed, by a nunder of well known methods 


such as extrusion, into rod and wire forms, 


4 
| 
. 7 
| 
r 


Tt will now be understood hy those skilled in the art that the objects of 


. ‘ 
thin invention have been achleved by the provision of a self-bonding system 


: ee eee 
that will provide upon heat appl tcatton and apraytng to a base surface, greater 


—_— 


heat cncrey Sak ut ant a widespread ord stranger bored between rhe anrayed 


ratertal and the bany curface. 


CLAUS, 


We Claim 


1. 


A system conprising: 
a. at least two clements which upon the application of heat will 
react to generate additional heat; and 


b. a catalyst. 


The system of Claim 1 wherein said catalyst is taken from the 


group consisting of chromate bearing compounds, peroxides, chlorate 
bearing compounds, nitrates and bichromates. 

‘The system of Ciaia 1 in powder form. 

The system of Claim 1 in rod form. 


The system of Claim 1 in wire form. 
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ry 


¥ 


For your information, Gene Counts, the Regional Manager 

in Oakland, hired a young man by the name of Dave McDonald 
(1BM#9711) on May 1, 1972 who worked several years for 
United Aircraft as a powder spray technician. 


I had several occasions to talk to McDonald who 

seems to know what he is doing. One @£ the statements 

he made was the fact that United is buying large 
quantities of Metco 450 for building up turbine shrouds. 
This is the application wherein the turbine wheel actually 
wears into the nickel-aluminide coating seating itself. 
Previously, a special honeycomb metal was used that was 
quite expensive. 
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Date ____June 19, 1972 


Eutectic +Castolin Institute 


for the Advancement of Maintenance 
and Repair Welding Techniques” 


PERMANENT TECHNICAL ASSISTANCE XUPER BOND PWA SPEC 1337 


Exctusive Processes © Wearlacing Alloys * LutecRind Alloys * EutecTrode Alloys. Re: Your Memo of June 14, 19) 
Continuous Electrodes © Powdered Alloys © Chemical Aids and Fluxes : 


In response to your memo of June 14th, 1972, reg -ding 
Xuper Bond mecting PWA 1337 specification, it is correct 
that the new product does not meet exact BDI’ specification. 


The 1337 specification allows 2.5% maximm impurities as 
volatile phenolic binder. Exotec 29904 has approximately 
1.5% resin as impurities. In addition to resin contents, 
if we use 1% lead chromate as catalyst it can bring Xuper 
Bond into PWA 1337 specification. Presently, I am using 
2% lead chromate which gives 25% more bond strength. It 
will give 10-15% more bond strength if we use 1% lead 


chromate. 
ov: 
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Date October 24th, 1932 
To Mr. J.-F. Quaes A ' 


Se 


ee 


and Repair Welding Techniques” 


— Subject 
PERMANENT TECHNICAL ASSISTANCE : | New Powders - 


| exclusive Processes © Wearfacing Allays © EutecRod Alloys © EutecTrede-Atloys XuperBond, 19112 and 19222 ~ 


_ Continuous Electrodes © Powdered Alloys © Chemical Aids and Fluxes 


Mr. Steine’s R200rt 
' 


? 


The report on “New RoToTec Powders ~ 19112, XuperBond and 19222" ~~” 
by Mr. Steine is very interesting. The metallographic pictures 

of XuperBond, 19112 and 19222 are excelleat and reveal the 

true nature of the sprayed coatings. | 


- Xuperbond Powder 


XNuperBord powder is an exothermic powder which has a better 
bond strengt® than Exotec 29904 powder. The powder has a 


265 - 3% higner catalytic additive which reacts during spraying 


and intensifies. the heat output per composite particle. This 
intensified heat output plus exothermic reaction superheats 
particles and creates more microwelded particles and more oxides 


than Exotec 29904. 


: The report indicates lower deposition efficiency and lower flow 


-yate for Exotéc 29904 and’ XuperBond powders. The deposition : 
efficiency is measured on a grit blasted 6" x 12" x 1/16" thick 


1020 steel plate. Usually, Exotec 29904 and XupexBond spray 
at the rate of 5-6 lbs/hr. and have a high deposition efficiency 


‘up to 90%. The reported low spray rate could be attributed to 


moisture in the valve or dirt in the RoToTec torch. if the 
terch is properly cleaned and deposition efficiency is measured 
according to the prescribed method, it should show a higher 
spray rate and high yield. 


” Sponsorod by Cutectte Corporation —A mombsr of the Worldwide Eutectic + Castolin Group of Companies . 
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19112 Powder 


The metallegraphic picture in Mr. Steine'’s report is an excellent 
presentation of the sprayed coating. The picture shows WC particles, 
oxides, and few porosities. 


The powder is formulated to use when heavy build-up and high 
wear resistance are required. The wear resistance measured in | 
Flushing is measured using coarse sand as a@ abrasive. All 
hard sprayed coatings do not have high resistance against sand 
blasts. It has been our experience, that usually soft coatings 
have good resistance against high velocity sand blasts. 


The report shows again, a low spray rate and low deposition 
‘efficiency which is probably due to a faulty valve and the 
moisturous condition of the spray torch. 


19222 Powder 


The Mr. Steine report shows an excellent presertation of 19222 
sprayed coating. The coating has very tow asked cme oxides 
and good mechantcet bonding. 


fhe report indicates the 19222 powder having a low spray rate . 
and very poor flow rate. This may be, as previously mentioned, 
attributed to a moisturous condition and faulty torch valve. 

Our experience shows 85% min. Ceposition efficiency at 4.8 lbs/hr. 
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EXECUTIVE OFFICES 


October 26, 1972 


SOME STRAIGHT TALK ABOUT XUPERBOND... 


e oy 
XUPERBOND IS surenion,56 AtY BONDING POWDER 
PRESENTLY AVAILABLE/ON THE MARKET TODAY ... 
INCLUDING EXOTEC 29904! 


% 
_ Fact: XuperBond has been specially formulated to provide an oxidant 
for total reaction purposes. Not only dees the oxidant accelerate 
the self-reaction charactcristics of the powder in the flame, 


( a but it produces optimum bond strength to the parent material, 
Fact: Field trips have indicated to me that greater attention should 
be focused on proper tip-to-work distance parameters when 
ae using XuperBond in order to take advantage of its inherent, 


excellent characteristics. At all times, no matter what size 
of shaft, the tip-t. -work distance should be maintained at 8" 
to 6", It is within these parameters that highest bond strength 
levels are obtained, ‘ 


? 


Fact: If the spray distance is below 6", for example 5", the bond 
strength will be lowered approximately 20%. If the spray 
distance is in excess of 8", the bond strength is affected only 
slightly but the deposition efficiency declines. Proper prep- 
aration plus avoidance of overheating the parent material 
results in complete reliability of the RotoTee-Process and its 

ee 
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Some Straight ‘Talk About XuperBond ... 


If you have, or you do, experience any difficultics with XuperBond, 1 suggest 
you and your customers check the following key proccdural steps that must 
he rigidly enforced in order that 100% results be enjoyed. In scqucnce they 
are: 


1 - Cleanliness. No grease, moisture or contamina- 
tion on the surface to be spraycd. 


Proper threading of the undercut, with a 90° type 
tool, : 


Proper minimum and maximum application tempera- 
tures: . 

Minimum prcheat - 200°F, 

Maximum spray heat - 500°F. 


Proper tip-to-work distance: 8" to 6" with the 
longer distance favorcd, 


Proper finishing of the applicd coating using a carbide- 
tipped tool bit for all machinable coatings, 


Remember! The most important, single factor to concentrate on whea 
spraying XupcerBond is to favor the 8" spray distance. The 8” spray dis- 
tance will compensate for any tendency to drift in with the RotoTcc Torch, - 


XUPERROND IS EXACTLY WI. WE SAY: the BEST BCND COAT . 


POWDER AVAILABLE, ‘Take advantage of its excellent properties by fol- 


lowing the 8" to 6" spray paramctcrs and the necessary procedural steps 
outlined previously. 


Sincerely, 


eZ) 


Gye 


Joseph F. Quaas 
Senior Vice President 
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: ae DX : 2S oe 
: our letter dated Auguste. 30ta and to. °° - 7? 
Mr. Steine’s rapore of. .ths sae date: : a be 
The samples of the taree powders previously evaluated by. “e 
Mr. Steine represented original foraulaticns prepared on 


have now been produced, tits and again, 
basis, end I have requestad ix. Brodarick to : 
samplas of the Xupex3ond, 19112 
ticn purposes. These chree 
erials which we are 


‘on a plant 
forward to your attention 
and 19222 materials for re-evalua 
samples are representative of those mat 
now selling. oo 

Mr. Patel'’s comments 45 reflect2d in 

and which covers tne 19112 and 


t attach a copy of ouz 
his letter dated Octopar 24th 


19222 products. . —~ ‘ 


In the casa of the XuperBond powder, it is sicilar to tke - 
ExoTec material except thet its for=uizcion contains a icw 
percentage of an addative which reects during spraying 
and intensifies the heat input in each powdar particle dusiag 
the intaria that particls 4g in the flone. In effect the 
powder particle is gupexneated to seme extent and therefore 
creates tore micro-welded partici2s and, to somes extent, 
additional | when compared with tr prior S::oTec product. 


Mr. Par2t also reports to me that Me. Stelne’s zseport dated ° 

pagust 30th indicaces a lowes deposition efficiency and & 

lower flow rata for ExoTee and the Xuperscad oxiginal gaapla, 
whan compared with the sesul=s G3 WS know thea in Fiusaing. 

We measure th? desosition efziciency on 3 grit-blasted 

“ge 12" x L/ 16" thick 1620 stcal plats. Noreally, born t= 

“BxoToe end the MuperZond powde=3 Spray at a rate o= 5 &9 6 ids. 
pox hour with 3 deposition erficiency of 20%. 


| tie. Porel 13 of 
ph dee * dslrnd 5°£34 


the opinion that perhaps moisture in the valve or 
foraim material in the Rotofec Torch may be the cause 
for the values reported by Hr. Steinée- - : 


Our experience, al3zo0, in the field since the release . 
of tha new AupexBond product has indicated that an = 
spray distance (tip to-work distance) will provide -. 
optimm bond strength levels. Our field people have . 
been instructed to always employ an 8" to o” tip to : 
works distance with the new XuperBond material, We .  —° 
have paraphrased our instructions this way in order to : 
convey to them that the 3" distance is the more favorable. 
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Metso 76 Alumina Powdery --2004325 mena - 2-2 2 Mus. = G/15/4 (Dit) 


Betes 120 < Feds tog. - UG4LC --150 #325 mesh -lrample G-22u -11/10./64 


Metee 158 - ted. Mog. -S60 - -150+325 <smnyle Q-329 11/10/64 


She 1b C feuds (5% Co - YA. 
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Betco 31C (71/R Mosinan) - 1/12/65 - 1:module : 
Meteo £50 Powder - 2% ~ 6/6/67 
Metco 14C Powder -.2 cuns - 7/11/67 
uckco 35F Powder - 10 lbs. - 9/11/67 
% Metco 14% powder - 10% - 11/28/67 
‘oP Nicsei-hluminide powder -— 10% - 5/7/6% 
1SE - 103 - 5/16/63 
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sang is a new pac _— process for restoring worn 
ring areas on cylindrical parts such as‘ shafts, r : . 
_— & eo XUPERBOND xupertond 1 


journals, axles, ete, which develops bond strengths o 
It utilizes oxy-acetylene to melt and project alloy particles Bonding meterials. tt is recommen 


onto a worn part as it rotates in a lathe. Sthed Ruperond te “unos 


Parts to be repaired are first thoroughly degreased. The wesw, 
? esr Deena: oy er = area is undercut and threaded. This preliminary pro- FOR USE ON THE FOLLOWING BAS 
| jane: Peel eee cedure produces an ideal “rough” surface of clean base Meco purecepper =. « 
: OP pea CARES SN metal onto which subsequent coatings adhere. DEPOSIT EFFICIENCY 95% - 
; - All RotoTec coatings are made up of two “iayers” . . . — scones 
consisting of an initial bond coat layer of EXOTEC 29904 EXOTEC 29904 tis 2 unig 
; a by one of the final alloy coatings. (see page cece (uian aepedhen. tne ns 
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the prepared Substsate (base m 
jth oo solidin 


The main advantages of the RotoTec Process are: fone for all ees ten costs. 
1) Workpiece need never be heated to above 500°F. ... std arog er agg 
p Beta all dangers of undesirable effects caused by : Seronrt SrPrCaenict ‘om on 


overheating. 


MACHINABILITY Finish by grinding. 


: RECOMMENDED COATING THICKN 
+ gma oo rapidly and simply . . . No special j FINAL COATS 
Ws or techniques are required. Equipment is simple to i 
understand and master. Buildup of i metal proceeds ene oe pagihy gap antl ¢ 
smoothly from start to finish. Basic lathe skill is all that weaned Grpersien of ane Send we 
an operator needs to get reliable, professional results. . pig magne fg poll geass 
ir} 3) Coatings produced are extremely reliable and tong- lean te dncl ace opargiaanriaies 
-s “| lasting. They offer exceptional resistance to metal-to-metal DIAMAX 19112 Is specifically desigs 
rs { wear. Range of final coatings available inclde MACHIN- abrasion is present and where the p 
"3 ABLE, NON-MACHINABLE and ALUMINUM BRONZE. poncapesi Sag 
of RotoTec coatings are completely bonded in the as-sprayed potabeiy haga er ecepag tore 
= condition... requiring no extra “fusion” steps. DEPOSIT EFFICIENCY Over 90% 
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RotoTec Alloys . . . For 1-Step “Cold” Process Pe 
Metallized Coatings . . . Designed Exclusively For ¢.:. 
Use With The RotoTec Gun / el B 
BOND COAT (Initial layer for all coatings) — ; 


4. 

2 . 
restoring worn 

as shafts, rolis, 


«* ow. a Pog af 5458 
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t alloy particles bondin 
a tC. 
; ween XuperBond is as 
ommended ar ers are 
degreased. The case 
preliminary pro- 
:e of clean base 
there. . DEPOSIT EFFICIENCY 95% 
© “ax rs” RECOMMENDED COATING THICKNESS Between 0.004” and 0.006° 


EXO 904 EXOTEC 29904 reacting. composite powder. We. 

‘tings teat special formulation cotelaaae re" 4 sul yon (heat-releasing) re- 

page action during deposition. The impact of the superheated powder 
on the prepared substrate (base metal) achieves metaiiurgical-type 

i interlocked structure of the solidified particles provides the optimum sur- 
. $$ are: face for all subsequent final costs. = 
j . FOR USE ON THE FOLLOWING BASE MET; 

pst Sigwands a Ferrous Metals « Cast Iron « Nickel Alloys » Stainless Steels « Copper Alloys 

$ caused by DEPOSIT EFFICIENCY Over 90% 
RECOMMENDED COATING THICKNESS Between 0.004” and 0.006" 


4... No special FINAL COATS 


So DIAMAX 194142 is the first carbide containing alley powder success. 
metal proceeds fully adapted for wide-nap metal spray application. Deposits feature 2 sat- 
- kit is all that urated dispersion of ultra-bond micro-crystattine platelets which provide an 
nal results. unprecedented degree of abrasion and nctional wear resistance. 

can be ground to a smooth, tow-friction finish or returned to service in the 
i> and tong- “as-sprayed” condition to utilize the inherent gripping action. 


> I-to-metai DIAMAX 19112 Is specifically designed for bearing applications where severe 

‘chu... MACHIN- abrasion is present oe ot it dl of po Fo gr not tend to score 

-’ {UM BRONZE the mating surface. 

+ the as-sprayed FOR USE ON THE FOLLOWING BASE METALS : g 
4 Ferrous Metals © Cast tron ® Stainless Steels * Nickel Alloys * Copper Alloys 
; 2ps. DEPOSIT EFFICIENCY Over 90% 

: MACHINABILITY Finish by grinding. 
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Eutectic Institute for the Advancement of 
Maintenance and Repair Welding Techniques 


40-40 172nd Street, Flushing, New York 11358 
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General Machine Shop : 
Shaft bearing area fits, grease seal areas, Pump plungers and pistons 
gear fit areas Pump sleeves, wear rings 
Power house pumps, sleeves, shafts Wash pipes, mud pump 
Power house coal crushing shafts, PUMPS Pump heads and coming? 
steam engine valves, and pistons, Pump shafts 
throttle steam valve stems, coal . Pump bushings 
pushing augers Pump impellers 


.Spram Exolec: ~. Dynamic New Eutectic Product 


Spram ExoTec custom metal alloys arc exothermic Sclf-Bonding spray powders which become pyrogenic 
takes place during spraying which generates @ 


high temperature to the powder so that when striking the work piece, @ diffusion effect with the 
The interaction effect at the surface of the base metal provides a very high bond 


base metal occurs. 
strength. This surface becomes the best possible building block for the next step of the process, applying 


non-fused buildup overlays. 
_ After applying a bond coat of ExoTec Alloy, switch to a module of the proper type Eutectic Spram custom 
afer apglving = tious vo oveay the work muta are wal bli I CORPS : 


The Spram Gun = eonmtinanhmeuiiig oh on ocr cameacen = wna tn SHY NE 
complicated accessories, of sensitive adjustments 


21 


St 


) 
a 
. 


— «< 
— = 


srmsTk<t ws 


E 49 


: THE SPR! PACCESS 

VATA SHEET 10, 24904 
aT a en SOG ee = | < 
Fy V/A |S. / | MTEC 24004 Behites Fh 
wD yr Lp JZ Aud CS Ld A PYROGENIC SELF-BONDING POWDER 


;PRAM ExoTec 24904 is a reliable, strong bonding surface and building block for over: , 
coating or metaHizing with specially matched alloys. The combination of the SPRAM Gun: 
and ExoTec 24904 gives deposit speed rates which are an exclusive Eutectic first—a 
breakthrough in powder technology! 


When non-fused coatings are applied through the SPRAM Gun, SPRAM ExoTee 24994 should always be used as the’ 
first pass to insure highest bund strength to the base snetal. 4 


SPRAM ExoTec 24904, when introduced Ir , a flame, reacts exothermicly imparting much higher temperatures to the 
powder particles than the flame alone can provide. The flame triggers the pyrogenic reaction and propels the individuatly | 
heated particles onto the work surface. Sup‘rheated particles bond to the work surface through sn individual contact. 


Because bonding heat Is generated in the powder itself, and not through the base metal, there is.no distortion, and the 
work piece remains relatively cool. Result—Fast, strong surface bonding! ae . - 


CHARACTERISTICS OF DEPCSIT 


Coverage {Par 1400 Gram Modu'c)® ..... .. 2.060 Sq. In. ut a thie» 105s of .005” oe 
Deposit Rare .....cccorcssscssscecoseres ons sreecere sveraenenssenees + Up to 14 tbs, per hour 
Deposit Elficiency® .........ceccece se core srsees oe -tsemenrsneee® + caseeee Exce!'snt (90%) 
Recommer ded Coating Thickness .... .004 t> 006” this'.ness for bud coatings 
Type of Apiication ..... Provides 2 high bund coat unter ron-fused coatings. 
Dase Metait .... Most cannon ferrcus mota:s, nickel abc 4. ste‘niess s:eols. The 

only typ2 of bend.ng eowder applicable 9 ‘ardened hase metsis. oe 
* Surlace cuverage deta and depssit effic ency are c.*. nined by ‘sboratory. 
tosis unter optinum spraying conditions. 


FEATURES 


SELF-SONDING 

Best possible tensile strength to the base metal for non- 
fused coatings. Insures a high integrity to the build-up 
surfaces. The only powder type for bond coats on hard- 
ened base motels. 

FAST 3cT UP 

The undercoat of ExoTec and the overcoat alloy ere 
sprayed with the same SPRAM Gun. Excellent for 
large or difficult shapes where elaborate base metal 
preparation is impractical, 
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HIGH DEPOSITION RATE ° le 
Deposit up to 14 Ibs. an hour with the SPRAM Gun. No 
other bonding material can match this speed. 


ONE-STEP? OPERATION 
ExoTec Powder is sprayed on—no fusing stage is In- 
volved—it bonds on impact. 


SPEEDS O'ERCOATING : 
004 to .006” undercoat of SPRAM ExoTec 24904 is the 
preferred surface for many overcoating alloys. 
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£ ‘corpasite special formula powder with contrulicd partl- 
rc siz? distribution (sieve analysis) to’enhance the pyro: 
yeni effect. Carefully controlled, specially forraulated for 
ootimury deposit efficiency and high depgsit rates with 


a 


1400 Grams per 
signed to protect the integrity of the powder and also 


allow convenient cartridge Icading on the SPRAM Gun. 


CHEMISAL AIDS a 
EUTECTO-MASK® and EUTECTO-SHIELD are designed to 
protest finished surfaces from adherence of SPRAM parti- 
clec, These compounds should be used to protect keyways, 
threads ané other surfaces during spray 


iam, SURFACE FREPARATION = 
rrepared in accord- 


ance with instructions detailed in che SPRAM Process 


Manual. eu 
SPRAM alloys can be overlayed on top of surfaces 


first coated with SPRAM ExoTec 24904 Pyrogenic Self. 
ure can be used where suf- 


L nding powder. This proced 
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{ace requirements, or size of the part, is a consideration 
or when hardened parts must be surfaced. : 


APPLICATION ~ 
Preheat work surfa: with SPRAM Gun flame at 200°F 


to evaporate surface moisture. With SPRAM Gun about 

6” to 10” from work surface begin spraying. Apply an 

even coat depth of .004 to 006”. Maintain tip-to-work 

surface distance to insure optimum bond strength. No 

fusing step is required. 
OVERCOATING 

Select the SPRAM Custom Metal Alloy desired. imme- 
diately after depositing an undercoat of S°RAM ExoTec 
24904, apr’, the selected SPRAM Alloy the depth 
desired. Ovesiays are typically placed inte ‘re after 
surface finishing. Hard overcoats are finisheoa by _.Ind- 
ing; softer overcoats by machining. Some specialized 
applications may permit use of as-sprayed, unfinished 
overcoat surfaces. : 


INDUSTRIAL USES - 


Journals : 
Shafts subject to moderate to low surface shear 


Bearing fits 
Crank shafts ad 
* Mandrils 


Consult your Eutectic Institute Representative 
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EUTECTIC INSTITUTE FOR THE 
ADVANCEMENT OF TAINTENANCE ANDO 
REPAIR WELDING TECHNIQUES 

40.40 172nd Strect, Flushing, New York 11358 
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-~ metal spraying is a system which utilizes a 
torch flame to heat and propel specially formu- 
lated Eutectic Spram alloy powders io produce 
faster, smoother overlays that can be controlled 
to closer finished dimensions than any other 
method on the market today. Deposits are dense, 
sound and without inclusions or porosity, a 
frequently require no finish machining. 


Through the simple operation of spraying and 
fusing, the Spram Process produces metallurgi- 
cally bonded surtaces of superior deposit integ- 
rity with a hardness range of fC 25 to RC 61. 
Spraying and fusing are easily performet and 
can be done without changing tips or gas pres- 
sure sattings. There Is no compressed alr, no 


flowmeters, no vibrators! No aspirators to clog. 


Fa3aturss: 
. @ A precision process, 
piicadons. 

(~ Torch deposit rate exceeds 14 ibs./he. 
"> Lightwalght, durable construction 

2 Deposit hardnesses range from RC 25 to RC 68. 
> Base of operation 
o Leow maintenance 
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exclusive Spram Gunisa rugged heavy duty 

wich and Powder Feed assembly specially de- 
signed to heat and propel the Eutcctic Spram 
alloy povsdors onto & work piece for ove 

or building up. Can be hand-held or rnounted on 


a lathe for autamatic traversing. 


Stainiess 
SAVED: $179.03 


2 No aspirates to clog! 
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o No compressed alr, no flowmetete, ne vibrators! 
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powdors 


*@ Module containers fe 
flame, providing fool- 


nt matched to custom Spram 


ed powder to oxy-acetylens 
proof gravity feed delivery 
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Sudiacy 100 E: a 
(including #4 torch tip assembly and manifold 
ing components): Provides greater heat Inpt 


for fusing larger diameters or rnassive parts. 
sc reaey fi 
a. 


wise 
© Cuwerie Corporation 1970 2 F Arg. 730. @ PDR-F? 10.0 Printed tn U.8 A 


WAM Custom Metal Alloy Powders: & eee 


The Spram custom metal alloy powders were specially 
developed for a wide variety of applications. They have 
high wear and oxidation resistance and corrosion 
resistance that compares favorably to premium stainless 
steels. They will usually outwear their equivalent hardness 


in steel alloys many times. 


enerally used when excell 
huired. The low coefficient of 1.ic 
ides exceptional performance whe 
which work against a packing, or seal, 
urfaces. It has excellent resistance to high 
Zand resists scouring action, 


SPAM custo meatal alloy 17495 (rc a7-sa 
s an Intermediate hardness alloy and Is frequently used 


where finishing is a problem, or where finishing by ma@- — 
hining with carbide tools is required. It exhibits superior * 


year resistance, and is similar to 14496 In all other 
especis. 


PRAM custom metal alloy 14494 tacss-40 
$ a good choice when both good machinability and wear 
esistance is required, or when a buildup repair is neces- 
mepary. ; 
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tions. It can be fused to 
as-sprayed condition. e 
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Bwith SPRAM fagrec Powders It is now possible to over- 
“qr matallize tatge“gutfaces with less rigorous base 
~netal preparation. ExoTec is a family of pyrogenic self- 
vonding powders which becomo cxothermic when intro- 
duced into a flame, generating additional heat to the 
powder gartieles and producing exceptionally high bond 
B vitengins. 
B occause Yonding heat Is gencrated In the powder It- 


oe 
elt 
’ yer 
= EUTSCTIC COM: é: 

, Vee 40-40 tvane see: ; 


em pa ie 2 
ae 


SPRAM custom metal alloy 14112 
(RC-Carbide Rangs) P 

Is used where extreme wear resistance Is required a 
should be finished by special grinding wheels. Conta? 
tungsten carbide. 
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Alloy'stee! tube-forming roll shaft repaired, with no costly finish! 
SAVED; $129.00! : 
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self, and not thtough the base metal, thero Is no dis- 
tortion and the workpiece remains ‘gelatively cool. 
(Coatings are not fused.) For example, SPRAM ExoTee 
Powder 24904 is always used as an undercoat for over-.. 
lays. Frequently SPRAM ExoTec 24904 Is.used as a - 
bonding coat for SPRAM Alloy 14493 or SPRAM Alloy 
14494, when they are to bo used In the as-sprayed 
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‘ev ros $320.00! need for spare part inventory. SAVEQ: $53.00! 


Enroll tor a Guided Course In your plant. i 

Broaden your Maintenance Welding Technology 

Here are the Guided Courses most In demand by the leading industrial corporations. 
able on request. For Information, contact your tocal Technical 


The EUTECTIC INSTITUTE FOR THE ADVANCEMENT OF 
MAINTENANCE AND REPAIR WELDING TECHNIQUES has Representative, or write directly to the EUTECTIC INSTITUTE 
FOR THE ADVANCEMENT OF MAINTENANCE ANDO REPAIR 


prepared a comprehensive selection of welding courses to 
nswver the specilic needs of Industry. Other courses are avail- WELDING TECHNIQUES. 


MAJOR INDUSTRIES MAJOR APPLICATIONS 


Construction and Earth Moving; Mining; Foundries; Railroads; Forming and Stamping Dies; Machine Overlays; Pattern Re- 
Pulp & Paper: Steel Mills; Chemicals; Cement; Automotive; pairs; TIG—General; Silver Joining; Forging Dies; Gears. 


ag Maintenance and Machine Shop; Petroleum; Sugar 
8. 


: ADDITIONAL LITERATURE : 
OVERLAY APPLICATIONS  — Aluminum Repair; Bronze Repair; Cast tron Repair; Copper 
Buckets; Agriculture Implements). Crushers; Conveyors, Base Alloys Joining; Stainless Stcel; Stee! Joining (High 
Screws; Mixers, Scrapers, Valves; Ha Surlacing—General; Carbon & High Atloy): Steel Song Bong Steet & Sheet Metal): 
@ ud Surtacing--Severe Abrasion and Wear. Steet Joining (Medium Carbon & Low Alloy). 
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Eutectic Institute for the Advancement of lle 
Maintenance and Repair Welding Techniques 
40-40 172nd Street, Flushing, Now York 11358 
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_ MAINTENANCE OF THE ROTOTEC GUN 
Purts Lists—RoToTec Gua Inside Back Cover 


Foreword—Getting the Most Out of Maintenance... 
' The RoToTee Process represents a truly profound advance ia maintenance and repair capability . . . from 
two standpoints: i 
1) ‘The wide range of applications for which itis suited . . 
2) The wide range of personnel who will enjoy its simplicity. 


@ 


The primary feature of the RoToTce Process. the feature which gives it its uniqueness—is the fact that the 
workpicce of part to be repaired need ncver be brought up to temperatures—even approximating—those asso- 
ciated with other methods of flame-spray coating. In effect, this means that the RoToTce Process is a “cold 
process”. It is the key factor to RoToTce’s simplicity, efficiency, speed and RELIA BILITY. Because it elimi- 
nates the need for high-heat input to the part, it ulso avoids the drawbacks, problems and deficiencies of cvery 
other repair method which depends on heating the workpicce to a red hot statc. 
No single component of the RoToTee Process can be separated from the “total” process. They were all de- 
signed together, to work together. The RoToTec Gun, the RoToTec Powders and the techniques developed 
for preparing and RoTo-Coating the work surface are ail vital to the success of the final result. Each phase, 
cach step, cach picce of equipment, each powder composition has been designed to contribute a specific fea. 
ture, has been engincered to fulfill a specific function. Thus, the RoToTce Process is greater than the sum of 
all its parts. 
It is no accident that the new capability uffordcd to maintenance men and metal-working specialists by the 
RoToTec Process was developed by the Eutectic Corporation. For over 60 years, Eutectic has made a policy 
of unccasing effort to uncover new and better ways to do the job; to expand the fronticrs of theorctical knowl- 
edge und practical know-how in the special field of metal repair and restoration. The Company's excellence 
in providing industry with the widest varicty of materials and processes for repairing worn, broken, cracked 
and mismachined parts remains unchallenged. No other organization has a comparable diversity of interest or - 
experience in so many areas of metal part repair. On every metal, on every metal shape, on every combination 
of service condition. This is our heritage . . . and our continuing challenge. 
Every achievement made by Eutectic has been predicated on the understanding of one basic fact: LOW 
. HEAT INPUT TO THE BASE METAL MINIMIZES DISTORTION, WARPING AND CHANGES IN 


THE BASE METAL. No mater what the process or application—the leas heat transmitted to the work- 
piece, the beticr the result. 
RoToTec is the ultimate in Low Heat Input! S&S peer Senerinre Ht Seeine Seats eee Corny epENeS part 
_fepaired by the method. We are proud to offer it to you. 

% 


‘How to Use This Handbook 


For the most profitable use of the RoToTcc Process, it is suggested that each operator who will ae occas 
sion to use the equipment in repairing worn parts familiarize himself with a preliminary knowledge of what 
the process and procedures are ull about. It is advisabie, therefore, that the maximum number of cmployccs 
read this manual complctely, at least once, to gain fundamental understanding about the process, the cquip- 
ment and the nature of RoTo-Coating. It is also helpful to know what information this handbook contains, so © 
that, in the future he will know where to turn for answers to specific questions dealt with in the following pages. 


It is the hope and purpose of this handbook to provide the user with the answers to practical questions: 
When to use the ReToTec Procexs; why to use it; and, of course, how to use it. 


eee rene 1 mer ene mee wep unandnd Oot 
filling the purpose of this Manual. 


Good RoTo-Coating! 


SECTION I—General Discussion 


‘ The RoToTec Process refers to the complete process whereby new metal is rcliably added to a cylindrical 
, surface of a metal “workpiece” oz part. The basic equipment and materials required are: 


I—Standard oxygen and acetylene fucl supply (3/16” hoses) including set of accurate uscd 
2—+ RoToTcc Gun 
« EXOTEC 29904 powder (bond coat) 
e Variety of RoToTce Powders for final couts. 
_ ¢ Eutectic Solution #103 (Protective Shielding Compound) 
3—A lathe with a swing big enough to accommodate the workp&ice. 
4—Standard 90° carbide-tipped cutting tool for all machining. 


5—Grinder or grinding attachment for finishing the harder coatings. (Required only ie RoToTec 19910). 
6—Degreasing solvent for cleaning work picce. 


That's all you need to get professional RoToTec repairs. 
*Ketectie TRI-SAFE Menters arc recommended. ' 


a 
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RoToTec .. . THE “COLD PROCESS” . .. 
The fact that the workpicve requires only ninimal heat... that during actual Rolo-Coating, it is usually well 


below 500°F. (well below the temperature at which discoloration takes placc) . . . nicans that the RoToT 
Process of adding new metal is essentially a “cold process”. 


REMEMBER! IF “HEAT TINTING” OR DISCCLORATION OCCURS, THE WORKPIECE IS BEING 
UNNECESSARILY HEATED AND IMPROPERLY RCTO-COATED. 


WHEN TO USE RoToTec... 


The RoToTce Process was developed with o particular end-use in view. Althour® there are countless applica- 
tions for which the process is recommended, it should be understood that the type of parts suitubdle for RoTo- — 
Coating consist only of those which: 


1) Can be rotated at proper £; seds. (Sce Page 8) 


2) Require repair on arcas which are cylindrical in shape and which wear in service dus to a uniformly- 
applied load. - . a 
The nbove qualifications, although seemingly limiting actually represents an extraordinary range of applications. 
It consists of a wide category of shafts, journals, rolls and bearings. For applications which coincide with the 
. type of wear, motion and service conditions discussed, the RoToTec Process is idcal because . . - 
1 SLASHES DOWNTIME! ne | 


IT REDUCES THE NEED FOR COSTLY SPARE PARTS INVENTORIES! 
IT ELIMINATES COSTLY REPLACEMENT AND EXPENSIVE METHODS OF REPAIR! 


Late 


WHY USE RoToTec... 


The bearing surfaces of many shafis wear precisely duc to metal-to-metal contact in rotating motion. They 
produce similar “bands” or “ring” patterns of wear. Arcus, such as bearing scats, press fits, seal and packing 
areas must be recognized as “critical” urcas because they demand urgent attention. When the degree of wear 
becomes so extreme as to produce a fit that is too loose or a situation where leakage occurs in seal areas . - - 
continued use of the part involves profound risk of complete breakdown. With RoToTce as part of any shop's 


"arsenal of repair methods, the proper attention can be given to such problems. .. when and where it is needed, 


SELECTING 


with unmatched reliability. 


THE RIGHT “FINAL COAT” POWDER... 


All RoToTec repairs must initially start with a bond cout (EXOTEC 29904). Ch ice of final coat powder 
is determined by the specific part and the service conditions under which it will function. 


For, most repairs, RoTeTec 19985 is recommended. It yields a hard, general-purpose coating that is ma- 
chinable and provides superior overall wear-resistant qualities. 


_ For applications where the original part would perform better and last longer with harder bearing surfaces 


—and if grinding equipment is oygilable-RoToTec 19910 is suggested. 


Finally, for applications where superior bronze-type bearing surfaces with outstanding machinability and 
low-friction features are desired, use RoToTec 19850 for the final coat. 


SECTION Il—Procedure 


SEQUENCE OF STEPS: 
A) Preparation 
B) Roto-Coating 
‘C) Finishing 
In the following pages, details of each step are presented. Although this handbook attcmpts to convcy what 
to do, wherever possible, reasons are also given os to why w certain procedure or technique is recommended. 


Experience has shown that where an operator understands why he docs something. he inevitably does it. . . 
und does it better. 


A—PREPARATION 


PREPARING THE W RK PIECE \ 


It is imperative that RaYoTee coatings bond tw clean; uncontaminated and dry metal surfaces. The presence 
of even a slight'y oily fixerprint may destroy the integrity of a repair, necessitating i:« being stripped off 
completely and reindag, 
1—DEGREASING ts 

. Using a commercial solvent, clean and degrease the worn acction. Scrud with a clean, stiff brush. Cleaned area 
should include worn rection and gencrous portions of adjacent areas. . 


' Note Cn Porous Bes? Metals: 


Porous meisis (such os cast iron) have a tendency to udsurb contaminants such as oil and grease from prior — 

use. Before degreasing, these impurities must be burned out. Mere solvent-cleaning will not be sufficient. 

For porous metals, set up the workpiece so it can conveniently be heated with a torch flame. When heated, 

the ingrained grease will burn and give off a dark smoke. (Use proper ventilation!) Continue burning until 
smoking stops, Brush off any chur. Finish degreasing as described above. 


2—PROTECTING THE LATHE 
Cover the lathe bed (ways) with a sheet of asbestos or other non-flammable material. Protect all other exposed 
sections of lathe with coating of oil. (With experience, each operator will Icarn to control the spray pattern, 


aad in time only.a minimal portion of the lathe will require protection. In the beginning. however, it would be _ 
wise to exercise more caution rather than less.) ‘ ‘ 


3—SETTING UP PIECE IN LATHE : ; 
Where possible, set up the part between centers. Otherwise, chuck the pari so that it is.held securely und the 
urea to be worked on is accessible for all subscyuent machining und RoTo-Coating. To avoid contamination of 
previously degreased surface arcas, do not touch area to be repaired with bare hands when handling. 
Part should run as true as possible, The truer the part rotates, the better the final result. 
4—SPEED 
The RPM at which the workpicce rotates depends on thegliameter of the worn area. The following chart 
shows recommended speeds for parts where coating area is under 10” in diameter, They are to be used during 
the following steps: : 
« Preheating « RoTo-Coating (Bond and Final coat); + Finishing. 
. Diameter of worn area Recommended turning speed (RPM)* 
Upto 1"%” 
1%2”—3” 
oe od : 
Notice: 10” : 50 ; 
The larger the diameter, the lower the RPM required to achieve approximately cquivaicnt surface speeds. 
©The RPM recommended is bused on producing a surface speed range of 50-125 surface Jeet per ‘ute. 
5—MASKING THE AREAS NOT TO BE COATED 
Each RoToTec Intro Kit contains a can of Eutectic Solution No. 103. %¢ is designed to shicld metal surfaces 
adjacent to the worn arca. ae“ as ee 


SS 
Wern 
Bearing S Bearing 


Area 


End Masking 
Here 


With the part turning. use a small brush aad dip into the masking solution. Starting about 3% from the end of 
: the bearing area, hold the brush on the underside of the rotating part and start applying a thin cou: of masking 
solution. 

. Work brush in, toward the bearing surface, stopping about V4” 10 Ya” from the edge of the bearing surface. 
Repeat for opposite side. Use the masking solutiun sparingly. Only a thin coat is necessary. 

Mask any holes, slots or keywayz separately, while part is at rest. Allow masking solution to dry tho-oughly. 


6—UNDERCUTTING WORN AREA 
Undercutting is absolutely necessary. It serves the following functions: 
45° Shoulders 
RAs 
Undercut ACO 
Bearing 


a) Ie eee a uniform cylindrical surface for the subsequent build-up. 


" B) It removes the skin of questionable metal (oxides and scale) from the surface which may be unsuitable as 
a bonding surface. ; 


¢) It provides greater depth to the repair, thus assuring longer-lasting coating performance. - : 
The: length of the undercut should extend about ¥2” on cither side of the bearing arca . . . to coincide with the 
edge of the masking solution. The reason for this is to ussure that the entire bearing surface is completely rebuilt 
of only one material with one cocfficient of friction. The bearing area can usually be determined by the shiny 
appearance of the surface (burnished during the metal-to-meta] contact while in servicc). If a bearing surface 
is not well defined by a shiny area the exact limits of the bearing-area should be verificd by measuring—where 


ee ee en ere rene nr Or me eRngS meh 
boundaries of the bearing area. 


DEPTH OF UNDERCUT: 


" ‘The depth of the undercut will depend partly on the severity of the wear in the bearing area. The minimum 
depth of the undercut, however, should be about 0.030" ON THE DIAMETER FOR FERROUS METALS 
AND 0.060” ON THE DIAMETER FOR BRONZES. | 


REMEMBER! DO NOT USE COOLANT OR CUTTING COMPOUND FOR UNDERCUTTING 
OR THREADING. 
All shoulders are bevelled 45°. Sharp inside corners should be avoided tc insure proper angle of incidence of 


“Correct 45° angles are automatically produced by the 90° cutting tool when used at right angle to workpicce 
as shown in Fig. 4. : 


Rpr bearing arcas at cnd of shalt, lcave ut leust a 1/16” shoulder where possible (Fig. 5) 
Beari ’ 
jo peer M9 —elej fm 1/16" End Shoulder 


iy 


BEE 
FIG. 6 BEAPING AREA AT END OF SHAFT 
7=THR: ‘DING THE UNDERCUT: Shoulder 
Tiureading the undercut area is essential. It, fastest, most effective method for roughening the surface to be 


_ Threading serves to increase the surfacs area available for bonding between the base metal and the bond coat. 
It also modifies the buildup pattern of the sprayed coating in such a way as to significantly improve resistance to 
shear stresscs when pari is returned to service. Both factors contribute to the coutings superior reliability and - 
performance. 


et 
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) FIG. 6 THREADING THE UNOERCUT : 
ROUGH THREADS ARE MORE DESIRABLE THAN SMOOTH THREADS .. . AND they can bs pro- 
duced by positioning the tip of the tool bit slighiiy below the centerline of the shaft. Thread the undercut... 
according to the following rule: 


Pitch of thread (P)==Depth of Undercut (U) on the radius 


" Number of threads per inch (N) = 1/P. 
Depth of thread (D) = % P 


EXAMPLE: A worn bearing asea of u shaft requires an undercut of 0.030” (pes radius). 
Thus, U == 0.030” . : 
Since U == P, the pitch of thread is also 0.030” 
Since the number of threads per inch (N) == 1/P, 
Naz l /0.030 = 33 (approximately) 
and D == 0.015” 
SOME OTHER TYPICAL EXAMPLES ARE SHOWN iN TABLE FORM: 
Depth of Undercut . Depth = 
(ea radius) o Pitch oi Thread 
0.015” Co '. 9,0075” 
0.025 ia 0.025 are . 0.0125 
0.040 0.040 0.020 
0.050 €.350 : 0.025 — 
0.060 (and above) 6260 - 0.030 — 


NOTE: Leave a slight land (about 1/16” between end of thresd and end of undercut. (Fig. 7) 
1/16" Land 1/16" Land - 


Where threaded portion of bearing area includes keyvays. flats, slots or vil holes .. . invariably burrs will be 
produced. They must be removed before RoTo-Couting. Chisel is. recommended as the most practical and 
convenient method for removing burrs or Mashing. : 


Use chisel for deburring 
~cil hole : 


——— hole — 


MG. 8 CHISELING BURRS PRODUCED BY THREADING IN SECTION WHICH INCLUDES HOLE IN BEARING AREA. 


. OUTLINE REVIEW OF MACHINING STEPS PRIOR TO ROTO-COATING. 
|—Let masking solution dry. 
2—DO NOT USE CUTTING OILS. — 
3—Always use 3 clean, sharp, 90° carbide tool bit. : 
4—Undercut sufficient to clean worn arca to uniform dimension. (0.015” minimum on radius; 0.030” for 
5 bronze.) . 
_ $—Thread the undercut. : 
6—Leave slight lands and: shoulders as recomanended. 
J—Ali shouldezs should be 45°. 
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B—ROTO-COATING 
' J—UGHTING AND ADJUSTING THE ReToTec GUN FLAME ; 
When usin, 12-ft. lengths of 3/16” dia. oxyacetylene hosegset regr ator valve pressures on fuel tanks as 
foliows: 
Acetylene: ae 4-5 lbs. 
Oxygen: ‘ 8 - 10 Ibs. 


| See special insiructions on page 14 for RoToTec 19850 (Bronze) 


Open acetylene valve on gun about % turis and ignite. 

Open oxygen valve on gun slightly. 

Now, increase valve openings on gui. x pratey until full flame is achieved. Final flame should be ¥2X to 
1X carburizing. (See Fig. 9) : 


Pi —) 


pat 
, : a ; 


FIG. 9 PROPER FLAME CONFIGURATIONS 


NOTE: If regulator pressures drop more than J Ib. after gun valves ars open, adjust regulator valves to 
original readings. a 

Notice that the inner cone of the flame is surrounded by an outer cone and an outer envelope The ideal length 
of the outer cone should be no larger than the length of the inner cone nor smaller than half ihe length of 
the inner cone. : 

Once the above fiame pattern is achieved, it necd never be changed. However, it should tc che sked pe-iocically 
and if the outer cone drifts to a condition of either too small or too large, readjust the appropriate va:ves (gua, 
regulator or both) to restore the proper flame. 


SPECIAL INSTRULTIONS FOR ROVO-COATING WITH 
RoToTec FINAL COAT POWDER 19850 (Aluminum-Bronze): 


¢ 


AFTER APPLYING EXOTEC 29904 . . . simply increase the oxygen scviing on wae regulator to 11-13 Ibs. 
DO NOT CHANGE ACETYLENE SETTING! 


RoToTee 19850 requires ar. OXIDIZING flame. : 
The proper oxidizing flame has the flame configuration as shown in Fig. 10. 


Inner Cone > Outer Envelope’ 


FIG. 10 OXIDIZING FLAME (Fer use only with ReTeTec 19250) 
Notice the disappearance of the ouicr cone and the simultancous sharpening of the inner cone. 


2--PRE-HEATING THE WORKPIECE 

Before applying RoToTcc Powders, two things must be accomplished; any surface moisiure contained on the 
worn area must be driven off; and the part should be nominally arm enough to prevest uncyen shrinkage 
stresses between the coating and the original metal of the part. ' 

With the workpiece turning at recommended speed, preheat the work area to about 200°F. 


> 


2~ SPRAYING THE THIN LAYER (.005”) OF BOND COAT y 
With Powder Slide Valve in “OFF” position, tura the RoToTec Gun upside down (Spraypak receptacic at 
botiom) and insert Spraypak module of EXOTEC 29904 into the receptacle. Lock it into position with # half 
_ turn. Return Gun to normal position. “ 
a 
 eeeen eo ee 


: be sorey of FIG. 12 GUN IN POSITION 


VME 


: - 1"* Beyond 
oe Undercut 
90° : (Each End) 


\ i] 
4 
8° to ial 
FIG. 12 TIP-TO-WORK DISTANCE- 8°TO 671 


Notice that the Gun is held square to the axis of the werkpiece.N otice too, that the tip-to-work distance is 8"to6" 


* “With the Gun about 1” beyond the end of the undercut, (Fig. 12) slide the Powder Valve back. This releases 
powder into the flame. Start moving the Gun across the worn arc. using a steady, even traverse. Maintain Gun 
at proper angle and distance as you make the traverse, ending up the pass about 1” beyond the opposite end of 
the undercut. (Where bearing area is at end of shaft, RoTo-Coat as far beyond the extd of the und=rsut 26 
possible without spraying the end of the shaft itself.) 


* 


REMEMBER! Only a thin (0.005") layer of EXOTEC is required. With a minimum of practice, the operator, 

' will easily be able to achieve this thickness with only onc pass. . . adjusting the speed of the traverse to the 
diameter and turning speed of the shaft. 

In general, the slower the turning speed, (rpm) ths slower the traverse nceded to achicve equivalent coating 
thicknesses. ' 
The application of the bond coat should completely cover the bearing arca . . . leaving no bare or “shiny” 
arcas, Slide the Powder Valve forward to stop powder flow. 


4—SPRAYING THE FINAL COAT 

The actual thickness of the sprayed final coat should E- »-cient to build up the complete surface of the bearing 
arca to original dimension . . . plus an excess 10 allo: (>< finish machining. The amount of excess, will usually 
depend on the size of the part (diameter, length of beur:g area, cte.). In general, the larger the part, the more 


excess is recommended to assure that no slight variations during RoTo-Coating have left any arcas with less 
than the minimum required for the required final dimension. 


Replace EXOTEC 29904 with a Spraypak module of the desired final coat powder. Before RoTo Coating 
final coat, once again, make sure Gun Frome is horizontal, square to axis of workpiece and that the tip-to- 
work distance is 8”t06”. Open Powder Siide Valve, starting at one end of the bond coat. Work methodically. Do 
not interrupt RoTo-Coating operation unnecessarily for extended periods of time. 

Use slow, steady passes. Once again, work gun beyond edges of bearing area before beginning return stroke. 
- Remember! During all phases of RoTo-Coating, the temperature of the workpicce should never risc to a point 
where discoloration of “heat tinting” occurs. if such discoloration occurs, stop for a minute a1 allow the 


part to cool while it rotates. Then, resume RoTo-Coating, Intermittent pauses will not harm the repair... and 
are recommended to help prevent overheating. ; 


CONTINUE TO BUILD UP THE FINISH COAT UNTIL THE DIAMETER OF THE FINISH COAT 
I$ ABOUT 0.020” IN EXCESS OF THE DIAMETER OF THE REQUIRED DIMENSION. 


When buildup is completed, push Powder Slide Valve forward and turn off torch flame. Allow part to cool as 
it turns. ° 


S—SEMI-AUTOMATIC SET-UP , 

All RoToTec Guns arc evuipped with a wol post mounting extension, Where practicable, RoTo-Coating 
may be performed by securing Gun in proper position and using appropriate automatic feeds... 
preferably for both forward and reverse passcs. 


OUTLINE REVIEW OF ROTO-COATING... 


1—Light RoToTce Gun lame 

2- Preheat shaft (200° ¥,) 

3-Spray EXOTEC (0.005”) 

_ 4=Spray final coat. Change flame settings only for RoToTec 19850 (Bronz=) final coat. 


C—FINISHING 

1—MACHINABLE COATINGS 

The following procedures have been developed with the spccific aim of protecting RoToTec coatings from: 
unnccessary fai! ure. Each siep hus a reason. Any extra time und care exercised during the initial few repairs 
will be a2 investment in developing a “natural” feel for all future repairs . . . and assure the operator continucd 


* success. 


FOR COATINGS ON SURFACES WHICH DO NOT INCLUDE FLATS, KEYWAYS, HOLES, ETC. ... 
‘The RoTo-Coated pari—resdy for machining—is illustrated in Fig. 14. ) 


r . ‘ Flashing Tends to 
Coating th Pull Away from 
High Spots — 5 Masking 
Leas hae at “ _ ’ ART he 
EEE | SSRN ROS USI ay aig 
masking A 
ROLES FIG. 14 ROTO-COATED PART ... READY FOR MACHINING 
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Direction*o f = 
Handfeed 49 3 & Dotted lines show chamfering seavance 
Flashing breaks off at #4 
FIG. 15 MACHINING HIGHSPOTS AND REMOVING FLASHING 
- Using same turning specds as for RoTo-Coating, start to step-chamfcr the coating beginning at the high spot 
at onc end. Feed in at 45° and traverse the cut by hand at 45° in the opposite direction, Continue to step 
chamfer the edge of the coating until the flashing breaks off. Reverse all angles and sct up and repeat above 


procedure on the opposite end of coating. (Fig. 16) 

z0,3,,° “See ose es Wp, Direction 
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4324 


With flashing removed at cach end, set up tool syiare to workpicce and nichine any remaining high spots at 
each end. Remove high spots by machining from the inside of the bearing surface :-yvard the respectivi: cnds - 
of the part. This orevents the tool from exerting any undesirable pressure against the coating. (Fig. 17) 


thickness, use a full tra 


When the coating is of a fairly uniform 
t. The final cut 


radius) and take a full longitudinal traverse cu 


Direction of Feed 
(Full Traverse) ca 
FIG. 18 FINAL FINISHING 


FOR COATINGS ATEND-OF-SHAFT... 
nter-of-shaft bearing arcas. After step-chamfcring, the coating at the cnd of 


2 


ng. 19 CHAMFER FINISHED ATSHOULOEREND /” 9 


As before, remove high spois at both ends of coating, working cach end away 

final cuts in one direction. . : 

NOTE: DURING ALL MACHINING OPERATIONS. TOOL BIT SHOULD 
KEEP IT SHARP FOR BEST RESULTS! . 


: 
. a 


from center of coating. Take 


BE CHECKED OFTEN. 
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- BOR COATINGS WHICH INCLUDE FLATS, KEYWAYS, HOLES, ETC...-  - 


afore machining, chamfer all cuges and outside comer buildups of cuatings on keyways, holes, slots, etc. with 
a file or hand grinder. If more convenient. remove part from lathe. The direction of the cutting stroke with the 
file should always be such as to exert no force which would tend to pull the coating away from the base metal. 
‘When grinding, the direction of the wheel should also conform to the above stipulations. 


File or grind enough of a chamfer to expuse the base metal as shown in illustrations below. 
Direction of 
File Cutting Stroke 


Rotation of 
Grinding Wheel —A 


IS. 


After all comers of the coating are chamfered, replace part in lethe and machine the coatings as described 
previously. : . 

2—NON-MACHIMABLE COATINGS 

: GRINDING: .. : ai 

Final coatings of toToTec 19910 must be finished by grinding. Either cylindrical grinders or grinding attach- 
ments mounted ir the lathe sol post may be used. Medium-hard silicone carbide wheels with a medium grit 


are recommended for grinding operations. Use speeds and {coeds prescribed by the manufacturer for usc on 
cast, brittle metals. 


Before grinding, «ll edges and exds of coating must be chamfer-groun. 


SECTION ll—Maintenance of Your RoToTec Gun... 


The basic component of the RoToTec Process is the RoToTec Gun. It is the most uncomplicated metallizing 
100! ever designed. 

it requires an absolute minimum of maintenance. During RoTo-Coating there are no moving parts which are . 
subject to wear. failure or breakdown. 


There are three basic sections to the RoToTec Gun: The FORWARD FLAME ASSEMBLY; the FRAME; 
and the HANDLE. 


To service any of the internal parts of the Frame, first remove the Frame from the torch by depressing the 
Release Button and sliding the sections apart. Notice the slight recess in tho Slide Channel on the underside of 
the Frame. When replacing the two componcats, muke sure that the Release Pin Screw snaps into this recess. 


With the Frame disconnected, use the larger of the two Allcn wrenches supplicd (9/64”) and unscrew the 4 
Alicn Head Assembly Screws which fasten the two halves of the Frame together. (The smaller, 1 /16” Alicn 
© wrench is used for adjusting the Drop Tube and Module: Receptacle.) ‘ 


Should there be any reason to adjust the Powder Slide Valve... or other parts of the powder flow sysicm, 
disassemble as described above and examine the Powder Slide Valve Assembly and/or the Rubber Valve 
Tube inside the Module Receptacle. 


Check for dirt, grease or powder. If present remove Powder Slide Valve Assembly and clean with air gun, 
or wipe witha damp th und dry. 


The Powder Slide Valve tension is factory pre-sct und should normally require no further adjustment. To 
increase or decreuse tension against the Powder Slide Valve, turn the Tension Screw Assembly with screwdriver. 


“Click” stops se:ve to indicate both the ON and OFF position. In the forward “click” position, powder flow 
_ is OFF. In rear “click” position, powder flow is ON. 


Slide Vulve should never be under exceas tension, It should slide easily with minimum thumb pressure. 


Handle 
Forward Flame Assembly - 


NOTE: See parte Het on incide Beek Cover. 


If, after long usage, the Rubber Valve Tube loses its resiliency, or becomes damaged, replace it. It is casily 

removed and a replacement is easily pushed into position. Make sure when re-assembling Module Receptacle 

to Frame, that the Powder Slide Valve pin moves freoly through the hole in the neck of the Receptacle to make 
_ contact with the Rubber Valve Tube. : ‘ ; 


- Se Z SOOO ET = nee eee a ee TE 


It is recommended that when the RoToTec Gun is not ia use, the Slide Valve Assembly should be in the “opea” - 
position (to the rear). This will increase the life of the rubber aad its eflicicncy. 


: THE POSITION OF THE OUTER METAL DROP TUBE ... : 
‘The position of the Metal Drop Tube is factory set, and conforms to the dimensions and relationships shown 


| 


lg 
Po . 
2 
End of Drop Tute 
and Torch Tio Aligned 


oclow: 


In the event that dimension A or B of your RoToTec Gun requires repositioning to factocy setting, proceed — 
as follows: Pe 


Dimension A—Loosen the Tool Post Support Pin and slide Heating Tip and Tube Assembly to correct posi- 
- tion. Tighten the Tool Post Pia. . 


Dimension B—Loosca the 1/16” Allen set screw in ‘the Frame. Adjust Drop Tube and tightcn. 


, afer long vaage, the two “O” rubber rings within the Union Nu 
ment. To de this, merely disengage the retaining ring from its groove, and 
exposes the “O” rings. Remove the old ones, replace with new ones. Re 
bac’ aad snapping ihe retaining ring into its groove. 


RoToTec Gun—Model | 
Parts List | 


DESCRIPTION PART NO. 


E : RoToTce Extension ASSEMDIY,---aecee-coesesenrnnononmneeemerenssennrneneneed 104 
cc fo 4 Forward Plame Assembly (RoToTet) ——-.——-—-—----5 103 
Fo, ssnengamem IROL Assembly eden SOS 

Sea ccstebosentea IROL ia oe EL eer ceeeseegescses ee 
6 at EL SELLA | 
so Retaining Ring Se eee 
6 age “O” Ring Seal aa he 

7 Small Or Ring Seal Be eS sc ceaneeoOae 

BiococccsssccesrenrersseeneeeomeHeating Tip & Tube Assembly Pepe | 

—Block Assembly Se 
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Broaden your 
Maintenance Weld 
Shari Guide 


Enroll for 2 


, weed 
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most in Gsineeand Gy iis eed 
The EUTECTIC-CASTOLIN INSTITUTE FOR THE ADVANCE- 
MENT OF MAINTENANCE AND REPAIR WELDING TECH- 
NIQUES has prepared a comprehensive selection of welding 
courses to ansver the sp2cific needs of industry. Other 
courses 2re avaiicbie on requcst. For information, contact 
your local Application Soeciaiist, or write directly to the 
EUTECTIC-CASTOLIN INSTITUTE FOR THE ADVANCEMENT 
OF MAINTENANCE AND REPAIR WELDING TECHNIQUES. 


MAJOR INDUSTRIES 

Construction and Earth Moving; Mining: 
roads; Pulp & Paper; Steel Mills; Chemicals; 
mctive: Genera! Maintenance and Machine Shop; 
Sugar Mills. 


Foundries; Rail- 
Cement; Auto- 
Petroleum; 


d Course 6 


Se 


ia 


* Repairs; TIG—General; Silver Joining; 


ing Technology 
pa Soninar in your plant. 
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MAJOR APPLICATIONS 
Forming and Stamping Dies; 


» 
, 


“8, 


a 


ravens. 


a ts 


Machine Overlays; Pattern 
Forging Dies; Gears. 


OVERLAY APPLICATIONS 
Buckets; Agriculture Implements; Crushers; Conveyors, 
Screws; Mixers, Scrapers; Valves; Hard Surfacing—Genera!; 
Hard Surfacing—Severe Abrasion and Wear. 


ADDITIONAL LITERATURE 

Aluminum Repair; Bronze Re 
Base Alloys Joining: Stainless 
Carbon & High Alloy); Steel J 
Metal); Steel Joining (Medium Carbon 


pair; Cast iron Repair; Copper 
Steel; Steel Joining (High 
cining (Mild Steel & Sheet 
& Low Alloy). 


EVUTECTIC+CAETGLIN INSTITUTE 


FOR THE ADVANCEMENT OF MAINTENANt.* * 1D REPAIR WELOING TECHNIQUES 
40-40 172nd Street, Flushing, New Yo.» 11358 
Sponsored by the Eutectic Corporation 
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of Applications for Maintenance 
Flushing, New York 11358 
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SST TERT TL NCH PARTS... Ai Al A FRAG I GF at 


“safore ns how ow did you hanile the problem of worn parts? | 


SCRAP the worn part and order a nev one? 


Olay, except... 
° NEW paris are expensive * NEW parts take time for delivery 


° NEW parts cst only as long as the last new part you bought. 


SEND the worn part out ior repair? 

Onay, except, ae 

e YOU were at the morcy of high-price repairs sand problems. 
of delivery. . 

e YOU could never be sure if the repaired part was even as good 


as ” original. ~ 
RE PAIR it yourself?. 


Oxay, except... : 

e Conventional oe methods required highly skilled weldors- 
and machinists . . 

¢ Conventional ance required time-consuming eiaculinies oie 

e In most cases, the repair was questionable and involved high 
temperatures, ee distortion and other stresses . eo 
plus lots of machining time. . 


Now, there’s a simple, © expensive, foolproof process to repair. shafts, journals and 
bearing surfaces to betier-than-new condition. Parts repaired with the RoTovec Proc- 


cess lasts from 2 to 5 times longer than even new parts! 


Tha RoloTee 
intra itit 
Repairs so fast... 
so effectively ... 
so reliably... 

so safely... 


You'll have to 
_ seit 
ta balisve itl 
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e871, \ BY A FRACTION OF Tile TAME! 


This is the. 
-~Roefotec Process 


IT GETS VITAL PARTS 
BACK IN SERVICE... 
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? New Part RoTotec Savings 
. $25.00 
$120.00 2” Dia. x 4” lg. $95.00 

‘ Bearing Area 

: 40.00 8.00 32.08 
60.00 ae oy 53.50 

‘ i : a 

$ : ry 

60.00 9.96 51.00 
140.00 "15.00 125.08 


+ you can run a lathe...RoTotec can “tun” it into a “maintenance 
| -cantr7i center” for thouszads ©: parts like these... 


CE25.i:C AREAS OF. . Armature Shaits « Antes ¢ Dearing Fits - Bcaring Race Holds ¢ Fas Shatts ° Gland Sections + Guide Rotts ¢ 
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THIS 1S 
fH= Polofec GUN 


“ailt for ruggedness, easy-handling and main- 

», “*e-free Roto-coatinz. Simple to use, simple 
to | _erstand ... works like an ordinary welding 
t 


Light, sturdy cast-aluminum handle body fits 
eny operator's grip. Non-stick thumb feed valve 
controls powder feed. Slide back it’s on; slide 
forward it's off. _ 
Torch body is durable chrome-plated brass. All 
gas flow is in-line. No curves, no spirals. 
Powder feed system Is outside torch. Powder Is 
gravity-fed end injects into flame at precisely 
the right point for optimum “dwell time”. Re- 
sult: Perfect “melts”, perfect velocity of molten 
powder particles, perfect coatings. 4 


THESE ARE THE _ 
RoTélec POWDERS 


RoToTee 19985 _ vx 
sor ee ae 


RoTofec 19910 a 
ae po oen ny extremely hard, 


wes costings. 
recommended for bearing areas 
e@ to severe metsl-to-mets) 

weer — whose substrates are 
hardened 


py thed 3 eer An guireme 
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features which premete 
ore 


tenger 
service life. ensty me 
chined with stendaré 
tools .. . and produce : 


__z * designed to work together, . 


e designed to make repaired parts last from 2 te 
5 times longer than even new parts. — 


Deposit ufficivncies of of RoTeTec Powders: Over 90%. 
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Pf YOU GAN RUN 
\F ATHE, YOU 3 : 
SuaN LE ZRRN TO 
2OTO-COAT IN 

‘HALF HOUR. 

1’S THAT EASY! 


. Simple Preparation! 
2 After et ap iS gopoonsins 


he pow 2 bt 19m tO eva) 
“als ce moisture. ou req BS 
ready to spray! 


Lightweight RoTotec Gun 

For Hand-Held Or Tool 

Post- Mounted Applications! — 

Seo eeTscSot"ttena c : 


Coat) oe 
until entice worn surtace i 
covered with B = — of 
material. One| pas 


= es ey | 
axed sxc | : : = | 
NO SPECIAL WELDING OR. ooo . 
SPRAYING SKILL REQUIRED! : oes 


Spray firal coat. tor the 1k ~w TT< 
Pera ower w Soe ee a“ ‘= 
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Works oft Standard Oxygen 
Nod Acetylene Fucl Suppl) 


WHY A RoTose: INTAD AIT iS We S 


MOST INPRRLAUT TOOL FOU One ef 


2 ke volution in “Pleiai izing ag sells you your kit will stay with your operator and have - 


him RoTo-Coating in a half hour! 
ften, ol as geen 
a en, old ideas and concepts wens out i The RoToTec Process is the ultimate in simplicity. It's 


: the ultimate in dependability too . . . because there’s no 

Take the wort) ‘“metallizing”. It used to be thought of as opportunity for mistakes. It’s also the ultimate In econ- 
a complex, tricky process requiring expensive hardware,. omy... because the kit Is so Inexpensive. 
a lot of adjustments and re-adjustments of flowmeters, 
valves, wire feeds, etc., plus a vast amount cf technical 
skill. Any slight variation, any deviation could eventually 
turn up as a coating failure. 


Once you see the RoToTec Process, you will agree . .. 
no other method of repair comes close. 


Tiere is only one company 
that could do it] EUTECTIC. 


Until the RoToTec Process came along ass 


The Eutectic Corporation is unique in its total 
approach to the field of maintenance and repair 
techniques and technology. Our record of suc- 
cessful development in virtually every 
equipment, processes and materials for the most 
atenatg ate enon soe of — parts is 

: . : unmatc or over years, We, 

TWO THINGS: 1) The ingenious simplicity of the Ro . . have led the world in welding, brazing, soldering 

ToTec Gun, and... : : = B ape —- agnor er 
: ae e RoToTec Process — equipment a 

f 2) The unique reliability of the EXOTEC powders—represents an exciting breakthrougs 

oo bond coat powder. in “cold process” me*al surfacing . - - it Is & 

r : . logical and natural exiension of the company 

Together, they can send your productivity and your whose advancements in research, development 
profits soaring! The Eutectic Application Specialist that and engineering preceded it. 


~ To broaden your maintenance welding technology... 


The Eutectic-Castolin Institute Provides Application Courses in Your Plant. 


tiere are the Courses most in demand by the leading industrial corporations. 


th EUTECTICASTOUN MEETUTE SOR IG ACV EGR: ymin ana Song OF ane 
te Forming and Stamping Dies; Machine Overlays; Pattern Re- 
NIQUES has prepared a comprehensive selection of welding pairs; Ne General; Saver Joining; Forging Dies: Gears, 
courses to answer the specific needs of industry. Other courses 
- —,, — For eager Cg ec OVERLAY APPLICATIONS ‘ . 

pplication Specialist, or write direc @ Buckets; Agriculture Implements; Crushers; Conveyors, 
CRSTOLIN INSTITUTE FOR THE ADVANCEMENT OF MAIN- Seoae: Winer Mure crs, Valves; Hard Surlacing—General; 
TENANCE ANO REPAIR WELDING TECHNIQUES. Hard Surtacing—Severe Abrasion and Wear. Pe 


: MAJOR INDUSTRIES ADDITIONAL LITERATURE : 
* Construction and Earth Moving; Mining; Foundries; Railroads; Aluminum Repair; Bronze Repair; Cast Iron Repair; Co} 


| 


*. Pulp & Paper; Steel Mills; Chemicals; Cement; Automotive; Base Alloys oe Stainless Steel; Steel Joining ( ih 


General Mainterrance and Machine Shop; Petroleum; Sugar Carbon & High Alloy); Steel sn Stee! & Sheet M 
Mills. i Stee! Joining (Medium Carbon & Low Alloy). 


; [i ————e EUTECTIC-CASTOLIN INSTITUTE FOR 

. THE ADVANCEMENT OF MAINTENANCE 
AND REPAIR WELDING TECHNIQUES 
40-40 172nd Street, Flushing, New York 11358 


. 


et JID gives you professional, long-lasting 
repairs on worn bearing arcas of shafts + rolls + jour- 
nals « armatures « sleeves - end bells + packing glands 
+ seal areas - and more... 


"3 ST OTEL ... one of our AUEERIZZF line of 
outstanding products and processes designed to sig- 


nificantly extend the service life of every part that 
years! 


Prinze ROTOTST. . . how did you handle 


the problem of worn parts like these... ? 


** Scrap the worn part and order anew one? 
Okay, except... new parts are expensive and getting 
more expensive everyday. 


New parts are subject to unacceptable delays in 
manufacture, delivery, etc. . . . causing extensive 
downtime. 


New parts last only as long as the last new part you 


ae svete Corporati-.n 1972 © @ Meg. V.M. © 415 7e Printed WUSA 
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Large inventories of replacement parts can drain up 


to 30% of your profits, tic up valuable capital, floor 
space and labor. . 


** Send the part out for repair? 


Okay, except... you're still subject to the problems of 
high prices for repairs and long waits for delivery of - 
the repaired part. 

You can never be sure that the repair is reliable or 
that the part will hold up as well as the original in 


** Repair it yourselt? 


Okay, except... conventional repair methods require 
highly skilled personnel and complicated and experr 
sive equipment. 

Conventional repair methods require time-consuming : 
sleeving, plating, welding and/or machining oper- 


‘ations. 


Conventional repairs afe often questionable as to ef- 
fectiveness and reliability . . . most involve high tem- 
peratures leading to possible warpage, distortion and 
other stresses in the original part. : 


Now, there’s a simple, Inexpensive, fully reliable 
method for bringing worn bearing areas on cylindrical 
parts back to dimension! : 


It gets parts vital to your production back to service 
fast...and the repaired part will most likely outlast 
any other repair process, new part replacement and/ 
or the original! 


All RoToTec coatings provide frictional wear resist- 
ance far superior to that of the original surface! 


You can learn to RoTo-coat in a half hour. It's that 


easy! : . Tae 
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Simple Preparation...After cleaning, set up part in lathe. Under- 
- cut the worn bearing area. Then thread the undercut section. Mask- 


ing solution protects adjacent areas from overspray. 
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Simple Spraying...After slight preheat, spray a thin layer of the 

BOND COAT-ExoTec 29904 powder. This is the key to the extraordi- 
nary reliability of the RoToTec Process... producing high-strength, 
metallurgically-bonded coatings in the AS-SPRAYED condition. im- 
mediately spray the final coat powder until the buildup is slightly 
oversize. 
No extra “fusion” step is required. Only negligible heat is trans- 
mitted to the part, no part need ever reach temperatures over 500°F. 
That's why RoToTec is called the “COLD” Process. Never any danger 
of warpage, distortion or adverse metallurgical side-cffects in the 
original part. 


Simple Finishing...Without removing part from lathe, set carbide 
cutting tool for standard machining. After one or two cleanup cuts 
and a finishing cut, the bearing area has a smooth, gleaming “new 
surface” ready to go back in service. ; 
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This is the Rc ToTec Gun 
Designed for Immediate Use... 
« Nocompressed airl... 
justs andard oxyacetylene fuels! 


f 
e No flow meters! « No special welding skills! A 
Designed for Fast, Precise Repairs... 


E 92 


i 
e Nosetup time! e Quick powder module changes! eLight and portable! 
Designed for Long, Trouble-Free Use... 
e Rugged construction...no maintenance! « No noise! « No odor,... 


no smoking or fuming! 


ExoTec 29904 

The Bond Coat Pow- 

der. Exclusive! Self- 

reacting exothermic 

powder forms the per- 

fect base coat prior to 
all final coat spraying. ExoTec 
29904 is the key to RoToTec’s su- 
periority. It produces the stron zest, 
as-sprayed metallurgical bond to 
every base metal (except pure cop- 
per). itis the wt to RoTovec’s 
extraordinary reliability and effec- 


tiveness as a life-prolonging 


DuroTec 19910 
. inal Coat Powder. A 
powder designed to 
produce a coating of 
higher hardness, re- 
2 quiring grinding for 
finishing operations. Especially 
recommended for bearing areas 
subjected to severe friction accom- 
panied by mild abrasion. 


e No moving parts—powders are gravity fed! 


LubroTec 19985 
Final Coat Powder. 
Unique chemistry de- 
signed to produce 
tough, wear-resistant 
== coatings for the use 
on a majority of parts. Coatings ex- 
nibit high interna! strength and ex- 
ceptional frictional wear resistance. 
Coatings are fully machinabie with 
standard carbide cutting tools. =. 


FrixTec 19850 
‘Final Coat Powder. 
An extremely pure, 
bronze type powder. 
Designed for applica- 
==" tions where bronze 
bushings and bronze bearing sur- 
faces are desired. Coatings work- 
harden in service. FrixTec 19850 
Is easily machined with standard 
carbide cutting tools and yields a 
smooth, bright finish, 


All RoToTec Powders produce coatings exhibit- 


* a ° 
RE oy 


=, 


= ing the highly desirable characteristics of CON- 
TROLLED PERMEABILITY. On the left Is an actual 


eMart “=a? photomicrograph (50 X magnification) of a typ 


Poy Wil. S 
© a ee OTF 
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{ ical, as-sprayed coating. From top to bottom, the 
Ry ders photo shows a layer of LubroTec 19985, a layer 
pe Sy of ExoTec 29904 arid finally the mild steei sub- 

ee 


te —~ ee 


The circled areas in the final coat are the largest of a network of micro- 
cavities, v-hich accounts for approximately 6% of the total volume. These 
cavities serve as an Internal reservoir for absorbing, retaining and releas- 
ing lubricant. This, In turn, permits a thin film of oil to protect the mating 
bearing surfaces in service... providing an additional factor for reducing 
frictional wear, : 
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The Revolution la Mctal Spraying! 


Be ies 


THIS KIT... 5 Meas 
Can Be The Single, Mostim-  . -3¢?#&<.. 
siant Tool You Buy This 


Every so uften, old ideas and concepis 

wear out... just like parts! Take the 
words’ Metal Spraying". It used to -e 
thought of as a complex process Frequiri:g 
lenginy set-up time and expensive herd- 
ware, a lot of adjustments and readjust- 
ments of flowmeters, valves, wire feeds, 
etc., plus a vast amount of technical sxill. 


 -o.0, al 


What's behind th2 success of RoToToc? 

Two Things: = ; 
1) The ingenious simplicity of the RoToTec Gun, and... 
2) The unique reliability of the EXGTEC bond coat 


powder. 
Together, they can send your productivity and your profits 
The ReToTec Process is the ultimate in simplicity. It's the 


it was noisy. At best, it pro- 
duced only mechanical 
bonds and any slight varia- 
tion, any deviation from any 
one of the many procedural — 
steps might easily turn up 
as a Coating failure.Allthai 
was before RoToTec... 

: Today...with a simple, easy- 
to-use RoToTec Kit, just about any shop, 
any machinist, any maintenance worker 
can get the most professional, long-lasting 
repairs on worn shafts, journals and bear- 
ings—repairs that used to require equip- 
ment rg: many times as much plus the 
special skills of a highly trained “Meta! 
Spray Technician™. « 


ultimate in dependability too...Lecause there’s no oppor- 
tunity for mistakes. It's a!so the ultimate in economy...be- 
cause the kit is so inexpensive. The repair capability of one 
kit can easily save you three, four and five times the initial 
Investment. By the time you're ready to order additional | 
powder, your savings will be even greater. : 
Once you see RoToTec Process, you. will agree...no other 
method of repair comes close. 


There is only ene orgenizationthat could do it... EUTECTIC-CASTOLINI 


The EUTECTIC-CASTOLIN INSTITUTE FOR THE ADVANCEMENT OF MAINT- 


ENANCE AND REPAIR WELDING TECHNIQUES Is UNique in its total 
approach to the field of welding technology. Our record of 
successful development in virtually every phase of equip- 
ment, processes and materials for the most practic2! and 
effective repair of metal parts is unmatched by anyone. 


To broaden your maintenance welding technology... 
The Cutectic-Castaiin Insitute Provides Application Courses 
In-Your Plant. Hare are the Courses most in demand by the 
leading indusina! corporations. 

The EUTECTIC-CASTOLIN INSTITUTE FOR THE ADVANCE- 
MENT OF MAINTENANCE AND REPAIR WELDING TECH 
NIQUES has prepared a comprehensive sclection of weld- 
ing courses to answer the specific needs of industry. Other 
courses are available on request. For information, contact 
your local Application Specialist, or write directly to the 
EUTECTIC-CASTOLIN- INSTITUTE FOR THE ADVANCE- 
MENT OF MAINTENANCE AND REPAIR WELDING TECH- 
NIQUES. : 

MAJOR INDUSTRIES 


Construction and Earth Moving; Mining; Foundries; 


SUTECTIC+CASTOLIN INSTITUTE 


GOR THE ADVANCEMENT OF MAINTENANCE AND REPA'R WELOING FECHIMOUES 


40-40 172nd Stecot, Flushi 


For over 60 years, we have led the vorld in welding, braz- 
ing, soldering and powder spraying achievements. Al. 
though the RoToTec Process—the equipment and the 
powders—represents an exciting breakthrough In “cold 
process” meta! surfacing . . . it is only a logical and natural 
extension of our record of advancements which pre- 


Railroads; Pulp & Paper; Steel Milts; Chemicals; Cement; 
Automotive; General Maintenance and Machine Shop; 
Petroleum: Sugar Mills. 

MAJOR APPLICATIONS : 

Forming and Stamping Dies; Machine Overlays; Pattern 
Repairs; T1G—Genera!; Silver Joining; Forging Dies; Gears. 
OVERLAY APPLICATIONS ; 
Buckets; Agriculture tmplements; Crushers; Conveyors, 
Screws; Mixers. @crapers; Valves; Hard Surfacing—Gen- 
eral; Hara Surfi. .ng—Severe Abrasion and Wear. : 
ADDITIONAL LITERATURE 

Aluminum Repair; Bronze Repair; Cast Iron Repair; Cop- 


: per Base Alloys Joining; Stain‘ess Steet; Stee! Joining 


(High Carbon & High Alloy); Steel Joining (Mild Stee! & 
Shect Metal); Steet Joining (Medium Carbon & Low Alloy). 


23°76 


New York 19353 


Sponsored by the Eutactic Corporation 
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CHARACTERISTICS OF POWDER AND COATING 
RoToTec 19850 Is special, aluminum-bronze powder de- 
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CHARACTERISTICS OF POWDER AND COATING . 
RoToTec 19910 Is a specially-formulated powder which is 


designed to produce unusually hard coatings for those ap- . 


plications which require extra Hardness to resist particularly 
severe service conditions. 


FOR USE ON THE FOLLOWING BASE METALS 
Ferrous metals * Cast tron « Stain'ess steels « Nickel alloys 


DEPOSIT EFFICIENCY Over 90% 
MACHINABILITY Not machinable—fin':!: by grinding. 


PACKAGING 1200 grams per Spraypak Module 
4 Spraynak Modu'es per Carton 


signed to yield exceptionally clean, smooth coatings. It is 
recommended where non-ferrous, tow coefficient of fric- 


‘tion bearing surfaces are desired. Deposits work harden 


in service. 


FOR USE ON THE FOLLOWING BASE METALS 
Ferrous metals * Nickel alloys + Stainless steels » Bronzes « Cast iron 


DEPOSIT EFFICIENCY Over 90% 


MACHINABILITY Machining ‘with standard carbide tools yields ex- 
ceptionally smoth, bright, finished surfaces. : 


PACKAGING 1200 grams per Spreypak Module 
4 ania Modules per Carton 
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CHARACTERISTICS OF POWDER AND COATING 
EXOTEC 29904 is a unique, self-reacting, composite pow- 
der. Its special formulation promotes a powerful exothermic 


(heat-releasing) reaction during deposition. The impact of: 


the superheated powder particles on the prepared substrate 
(base metal) achieves metallurgical-type bonding. Inter- 
locked structure of the solidified particles provides the opti- 
mum surface for all subsequent fina! coats. 
FOR USE Of! THE FOLLOWING BASE METALS 
Ferrous Metals « Cast iron + Nickel Alloys > Giainiess Gisele 
DEPOSIT EFFICIENCY Over 80% . 
RECOMMENDED COATING THICKNESS Between 0.004" and 
fe ¥h ' ; 
PACKAGING 1000 , Module 
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CHARACTERISTICS OF POWDER AND COATING 


RoToTec 19985 is a general-purpose high-aloy pewcer 
designed to produce successful coating repairs on an ex- 
tremely wide range of shafts, journals and bearing surfaces. 
itis the most versatile and generally-recommended powder, 
and provides coatings with outstanding frictional wear re- . 
sistance .. . capable of performing better and lasting longer 
than most new or original parts. 


FOR USE ON THE FOLLOWING BASE METALS 
Ferrous metals * Cast iron * Stainless steels * Nickel alloys 


DEPOSIT EFFICIENCY Over 90% 
MACHINABILITY Excellent with standard carbide cutting tools. 
PACKAGING 1200 grams per Spraypak Module 

4 Spraypak per Carton 
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Mickel-Aluminum 
SELF-BONDIEG — 


Ds, ‘Max row rOwoER ey oe Wie 5 = ek oer Paar M-55 provides a satt-bonding base 
a TWERE MAY OC Ase coating that automatically has o suitable © 


: aaa surface for bonding other sprayed mcterials. 


em  Nickel-Aluminum eee -  Undercoats of only 4 to 6 mils are sufficient. 

j A No ofter heating is required. Moy be used 
me WEIGHT AS STATED 

t or SPRANG. SELF BONDIN NG POV VDE R > oe tase. for high temperature opplications. Moy be 

i ve ae "used by itself for uses subject to heavy wear. 
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OPTIMUM CLUB ? 
40°40 172d Street, Flushing, New York 11358 


COMPARATIVE POWDER WELDING TECHNOLOGY 


PROCESS COURSE #4 


ad 
* 


DIRECTIONS FOR USING THE COMPARATIVE PO“DER PROCESS COURSE 


_Course material may be shown in advance to concerned exec- 

“Gtives as a convincing aid in enlisting their support. The 
sincerity of your offer of potential savings through perman- 
ent aid and training, backed up by evidence in our book, 
"How to Save Millions", and in other New Era sales tools will 
aid.Golden Opportunities for executive backing in all your. 
presentations. oo 


Role-Practice both the verbal and welding skills portions 
your presentation. Your field Sales Sunervisor and the 
Flushing Training Department will be pleased to assist in 
every way possible. , 


Select your audience to include one or more of the following: 


a. Customer executive personnel empowered to effect pur- 
chase decisions. 0 
b. Customer pig gens: who are to receive process training 
as a result of pati purchase or permanent technical . 
fey assistance commitment. OR 
-, @. Professional, Educational, Managerial, or Skilled 
. Craftsmen groups whose individual business needs 
may presently or in future be benefitted by know- 
ledge of Eutectic's maintenance designed powder 
[ Mesetae gain 
aternal manpower development needs of the Eutectic- 
Castolin Institute, ¢.g., advanced training classes. 


ee 


The brief discourse on historical nstallizing process devel- 
opment from conventional wire spray through pe vg ae air 
backed powder guns is designed to be used only when leading 
into comparative discussion of Eutectic's Unique maintenance 


designed powder processes. : 


‘ Prepare your presentation in advance to insure a smooth flowing 
course, including appropriate powder processes plus at least 
vone each of the following: pee 


‘a. A EutecRod selection relevant to customer applic- 
— needs such as #BronzoChrom #185FC for gear 
teeth. . > 


b. A EutecTrode selection relevant to customer aprlic- 


ation needs such as Xuper ExoTrode and Xuper NodulTec 
2240 Cast iron for pump housing repair - 


against the Standards given in the Golden Course 


' . 
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c. A pump housing arc alloy demonstration can be effec- ®, 
tively preceeded p< a Eutalloy presentation on the im- 
pellor Blades of the same pump. . 


a.. The impellor repair procedure can effectively be ‘ea 
ceeded by a shaft journal repair presentation wit 
_RoToTec. 


e . 
‘ * 


Audio-visual aids, chalk talks, application parts to be weld 
imporved, and demonstration supplies should be set up in 
advance. AAP's selected to support your presentation, along 
with a Survey Form, some blank AAP's, literature and your 
order pad should also be prepared in advance. 


Study all applicable Institute literature on product, process, 
applications, and base metals. Be sure to check op technique 
eory Manual, 
Golden Course Bcoklets and Industry Guides. 
If static (black board or classroom) lecturing preceeds live 
parts repair demonstration, keep the time under thirty min- 
utes. Ask and/or induce questions that generate application 
discussion by customers. Each application need that customers 
admit to can easily become 1/4th of your Golden Order. This 
ype may also permit inquiry into cost, frequency 
and present practices to acquire survey and AAP in ormation 
needed for future management support. 


Remember that this short course, whether given in-plant or 

at STDC, is only one link of a continuous chain, our Permanent 
Aid & Program. Be sure your customer appreciates this 
‘glso. It should be worth many dollars to all concerned. 


- @ 


SECTION 


1 -° Conventional Powder Process Descriptions 


Comparative Values in Production and/or Maintenance Applications 


2 The RoToTec Process ; 
Designed for Maintenance 


‘3 The Eutalloy Process. 
‘ Designed for Maintenai. e 
4 ete Manufacturing and eis 
$s Blackboard Notes — ‘ 
: 6 | Basic Shaft Knowledge for Weldors 
7 - Basic Gear Knowledge a . ’ 
.. Basic Pumps, Inpeliors ané Rotor Assemblies 


Basic Valve Construction and Rebuilding 


DRAFT 
PROCESS COURSE 13 


Practical Metal Spraying with Oxy- acetylene in Maintenance 


ae ‘The basic techniques are not new ee just. ae 
| They are usually learned on-the-job instead of in welding 
school or during apprenticeships. Since the ee shop - 
is as frequent an arena as the weld shop, the simple tech- 
niques have remained a mystery to some users. who could: benefit 
"by them. A basic knowledge of the filler. metals available and 
De _ the range of application tools is as essential to successful 
usage as is ‘knowing where and when to use them. Today, we hope 
| to clarify all these ereas for you and explain the principles 
“involved. All of the process variations have just. one thing 
in common - they are designed for overlaying or buildup and 
not for joining. . ae 
; Oxy-Acetylene is used as the ont source to melt and/or 
€ < ' soften the filler metal. In the more complicated production 
tools, compressed sis is also used te propel the molten © 
softened filler metal onto the base metal. The simpler main- 
tenance designed processes use fucl gas pressures as the 
propellant to nove filler metal to the work in progress. _ 
piication temperatures may vary from 200° F. at base metal 
_ Surface, to as high as 1800° F. Obviously, the "coider™ 
processes are of value when changes to existant base metal 
properties must be avoided. The "hot" processes will have 811 


the qualities of "bronze" weld or brazed surfaces and exhibit 
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greater bond strength. "Cold" process deposits are usually 
‘porous in nature, and this may be an advantage when lubricants 
are allowed to penetrate, as in shaft journals. "Hot" process 
deposits are usually dense and homogoneous. This prevents 
any absorption of corrosive agents. 

We might now proceed to classify all available methods 


and describe them in practical terms of, maintenance need. 


‘WIRE METALLIZING 
‘ Compressed air is fed to a gun for the following purposes: 


a. Drive an air turbine m>7tor that pulls filler metal in wire | 
form from @ reel. 

b. The oxy-acetylene flame then melts the tip of the wire and 
the compressed air then blows the molten drop of filler 
metal on the work piece. ‘ 


_ ADVANTAGES - 


a. Low base metal temperature 

b. Controlled high production rate 

c. Reasonably. priced application to shafting repairs. 
a. Can be used for corrosion protection of flat surfaces 


DISADVANTAGES A 
Air turbine noise : — 

.Odor from burned off wire components 

barge number of complex components requiring maintenance 
High first cost for equipment ; 

High operator skill requirements 

Extensive surface preparation required. 

Generally low peel strength of deposit. 

Excessive nozzle wear 

High set up time for small jobs 
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stronger, 
Recently, 

an even better b 
the degree of di 
has not made the 2w 


“3thout a bond coat this type deposit may be described 
as a. ‘us sleeve that hes been shrink fitted to 2 rougnenss 
undercut surface. At best, each sprayed droplet. is locked to 
each other by point contact and the mass is held in place by 
surface roughness and the shouldered ends of the undercut. 


rod 


ROUGHENED SURFACE 


: -_ Gas 
Control @,¢ 
Unit 

a 


(A me 


Fuel Gas] Dxyge 


POWDER METALLIZING (2 Step Cold Process) 


ADVANTAGES 


Using similar, and still complex equipment, a thin base coat 
of nickel aluminide powder is laid down first. Theoretically, 
‘the povder ignites when it hits the flame, generating extra 
heat within each peghee re on the way to the work, an actually 
welds itself to the critically prepared surface. The bond 
coat surface then will be better at gripping the buildup layers 
_ than a mechanically roughened base metal would have been. The 
‘buildup powders available include a wide variety of chromium 
nickel and bronze alloys. : 


se 


DISADVANTAGES : - 


ba ~ 


a. Large number of complex components requiring maintenance 
b. High first cost for equipment ee 
. Ce ~High operator skill requirements 


ween 
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POWDER METALLIZING - SPRAY AND FUSE (2 Step Hot Process) 


ADVANTAGES . 


The same equipment can be used, but with chemically different 
powders that contain boron and/or silicon additions. This 
additional alloying will permit a "brazing" effect to take 
place when the deposit is reheated to brazing temperatures 
without any separate fluxing needed. A dense fused weld 


should occur. . 


Regulater 


Vibeotos 


Heoting Torch lor Tronsfermee 


pre-heoting work ond fusing cootings |__| 


{ ——s DISADVANTAGES 


"ge ree 4 number of complex components requiring maintenance 
b. High first cost for equipment : 
High operator skill requirements. ie 


Ce 
d. Low tolerance for errors 
Fusing temperatures required double the time to complete 
jobs, and frequently causes unwanted changes to the base 
neta ° ; 
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' The above processes are all good in any shop where usage 
is continuous and operator skill can thus develop. They are 
both basically “tied down" to a lathe for use on cylindrical 
surfaces. Since capital investment is high, and high operator 


skills are needed, the maintenance user frequently must accept 


expensive outside services. : 


PORTABLE CONVENTIONAL (1 Step Simultaneous Spray § Fuse Torches) 


These simple devices do not need compressed air to move 
their self-fluxing powders to the base metal. Fuel gases do 
this by a “venturi action that sucks powder out of a hopper. 

-The brazing temperatures generated, permit either simultaneous 
spray deposit and “wetting"out - or pre-spray (to prevent 
oxidation) and subsequent “wetting out”. 


e 
eo? 


ieedes Cea ADVANTAGES - Controlled precision over- 
. wit Tay. Ail position deposit by rotating 
stem. Low capital investment. 


DISADVANTAGES - Refillable hopper per- 
mits easy entry of contaminants that 
clog tips. Use of mixed guises to draw 
powder from hopper is EXTREMELY DAN- 
GEROUS. Mixed gases can easily back 

up into closed powder container when 
tip is clogged. Slight overheating ang 
resulting popping in stem can then cause 
EXPLOSIVE IGNITION in the mixed cases 
that enter the hopper. 
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‘2%  RoToTec represents a major improvement over all forms 


of "cold" process metallizing in terms of maintenance fe- 


quirements. Powder is fed by gravity into the fleme path. | 


Comparatively low pressures are all that is required to propel 


powder onto the work surface. 
A thin bond coat is laid down first that effects 


Surface preparation is simple 
and rapid. 
ea “true” weld without overheating. Subsequent build up. alloys 


are selected for the specific needs of the application. 


‘ ; oe . RoToTec Process Cold Application- — 
: . ee es (2 step - Welded Bond Coat - 
ie + ; : Then Build Up) 
a : : ADVANTAGES — ; 
: vi hd , a 
: a. ExoThermically applied bond — mh 
coat - A true “weld” - with 4 


very high peel strength. . 
b. Wide margin for error in ap- 
- plication technique. 
c. Easy to learn and use 
d. Very low set up time re- 


uired. 
e. Ail common shafting materials, a 


even heat treated types, can 
be weld improved. 
£. No moving | arts. 


DISADVANTAGES 


a. Not sufficiently economical 
for longer production runs. | 


__— Frame Heavy Duty 
: Welding Torch Handle 


i ti Needle Valve 


: 


Necdie Valve 


’ This is the RoToTec Gun 


Designed for Immediate Use... 


e Nocompressed 


airt... 
just standard oxyacetylene fuels! 
i welding skills! 
Designed for Fast, Precise Repairs.. 
e Nosetup time! e Quick powder modu 


‘e No flow meters! e Nospecia 


i 
le changes! eLight and portable! 


Designed for Long, Trcuble-Free Use... 


e Rugged construction...no maintenance! 


e No noise! « No odor,... 


no smoking or fuming! e No moving parts—powders are gravity fed! 


 @¢ 
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‘ExoTec 29904 © 


-The Bond Coat Pow. . 
der. Exclusive! Self- 


reacting exothermic 


powder forms the per- 


fect base coat prior to 
all final coat spraying. ExoTec 
29904 is the key to RoToTec’s su- 
periority. It produces the strongest, 
as-sprayed metallurgical bond to 
every base metal (except pure cop- 
per). It is the key to -RoToTec’s 
extraordinary reliability and effec- 
tiveness as a life-prolonging 
process. 
DuroTec 19910 
Final Coat Powder. A 
powder designed to 
produce a coating of 
higher hardness, re- 
quiring grinding for 
.- finishing operations. Especially 
recommended for bearing areas 
Subjected to severe friction accom- 
panied by mild abrasion. 


“All RoToTec Powders produce 
highly desirable charac 
PERMEABILITY. A networ 


for approximately 6% 


retaining and releasing lubricant. 
permits a thin film of oil to protect th +: ing bearing 


LubroTec 19985 
Final Coat Powder. © 
‘Unique chemistry de- 
signed to produce 
tough, wear-resistant 
coatings fer the use | 
ona majority of parts. Coatings ex- 
hibit high Internal strength and ex- 
ceptional frictional wear resistance. 
Coatings are fully machinable with 
standard carbide cutting tools. 


2 ac 
: FrixTec 19850 

rs Final Coat Powder. 
An extremely pure, 
bronze type powder. 

Designed for appl 
tions where bronze 
bushings and bronze bearing suf- 


faces are desired. Coatings work: 


harden In service. FrixTec 19850 
Is easily machined with standard 
carbide cutting tools and yields a 
smooth, bright finish. 


¢ 


coatings exhibiting the 
stics of CONTROLLED 

k of microcavities accounts 
of the total volume. These 
cavities serve as an internal reservoir for absorbing, 


This, in turn, 


surfaces in service...providing an additiv :i factor 
_ for reducing frictional wear. 


ad a ‘ 


Two Things: 


“1. The ingenious simplicity of 


the RoToTec Gun, and 


. 2. The unique reliability of the 
-  EXOTEC bond coat powder. 


Together, they can send your product- 


ivity and your profits soaring! 
The RoToTec Process is the ultimate 


in simplicity. It's the ultimate in 


"Every so often, cid ideas and concepts 


wear out... just like parts! .Take the 
words:'Metal Spraying’. It used to be’ 


_ thoucta of as a complex process requiring - 
lengthy set-up time and expensive hard- 


ware, a lot of adjustments and readjust- 
ments of flowmeters, valves, wire feeds, 
etc., plus a vast amount of technical skill. 


What's behind the success of RoToTec?. 
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dependability too...because ¢ 
there's no opportunity for mis- 
takes. It's also the ultimate 

in economy. The repair capability 
of one kit can easily save you 
three, four and five times the 
initial investment. 

Once you see RoToTec Process, 

you will agree...no other sim- 
ilar method of repair comes 

close for maintenance needs. 


¢ 
, 
* 


It was noisy. At best, It pro- 
duced only mechanical 
bonds and any slight varia- 


tion, any deviation from any 
: ee one of the many procedural 
_ THIS KIT... steps might easily turn up 
CanBe The Single, Mostim- \-emeit | ‘ a$ a Coating failure.Alithat 
¢ Tool You Use This “~———~---2n——~—-—_ jf, was before RoToTec... 
; Today...with a simple, easy- 


to-use RoToTee Kit, just about any shop, 
.-any machinist, any maintenance worker 
can pet the most professional, long-lasting 
repairs on worn shafts, journals and bear- 
ings—repairs that used to require equip- 
ment costing many times as much plus the 
‘special skills of a highly trained “Metal 
Spray Technician”. cs 


ri 
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PROGRESS OF A RoToTec DEMONSTRATION * 


Build up Alloy 
-004"ExoTee 29904 Base Coat . 


Spee” A Cross Section of a complete RoToTec 
NOOO OULAY ining is 


Shaft repair prior to mach 


AIA 3 whown here. 


Machining should begin at either end of de- 
posit and Bbc to other side. 3 
: cual eae te al Gee ne ae 
\ x Ss tely .005" to .010" per s on 

AINA each pass. For testing or demonstra- 
tion purposes, however, deeper (hogging) 
cuts can be made.for more dramatic effect. 
Actual production needs may dictate cut- 


ting from centers outward, dependent on 
the application. ! 


The beautiful appearance of the fin- 
ished deposit should be pointed out. 
The user will also be glad to know that 
micro-porosities exist in the deposit 
for containment and controlled release 


SS of lubricants. This adds even greater 
\ QUIS life prolonging ability to the series 
WAN pg tgp og Rpt Sap 
‘és! ‘ ! . * 


Solution #103 
Masking Compound 


Plunge cut exposing threads - Here are some suggested tests of the 
Plunge cut into bose* holding power.of RoToTec overlays: — 
— Cut a groove rapidly into the base 
7 , - metal, about 3/8” wide. 
LAA IAAL ap Gouiines daeet ft" cole 
WRAY Tae SS threading, t wide. 
a taee WANN Mill a keyway slot from base metal 
and on into the overlay. 
BASE METAL Pecling tendencies will not be found. 
ally Eccentric or taper turning may also 
be used to illustrate the bond — 
Solution #103 . strength of deposit. Even 
Masking Compound “feather" thin ends, when so 
oo ee exposed, are there to stay! 


An Ideal Carbide Tipped Tool For Use In 
Both Surface Preparation and Finishing 
Of RoToTec or Spram Deposits. — 
Actually, carbide is cnly required for 
finishing ané the 90° angle only for 
aration. This suggestion saves 

- machining time by not requiring tool 

bit changes. 


Pp) 


When Spraying Into A Shoulder 

A = Open up Shoulder or 

¢ - it Torch Siicghtly Inte _Sorner Whon Approaching 
@ Cont tandard Rofotes Surface Preparatioa 


rocegur 


When Coating Must Extend to End of Shaft 


my ”" one A. No special requirements other than 
o71 “iasige. cc rot 70 TPI in chanfering the ends are needed. This 
nf 3 anett’ Daas bag assumes a typical sliding wear service 
cea : . «gg ‘the prime cause of wear 
B. Continue Standard RoToTec Surface 
Preparation Procedure | 
C. Finish Machine As Required 


Scored surfaces on 
yg Pistons may 


EE roles ig gq with sr 2873 


te 


Compressor Pistons ma 
have life prolonged Pe 
RoToTec #5850 . 


Any ond all shaped or sized shafts can have 
Journal Surfaces weld improved with cold pro- 
coss RoToTec 
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. AND NOW - THE FAMILY OF POWDER PROCESSES DESIGNED FOR MAINTENANCE ¢ 


Production Feed te 
System w/Over- ~_———, KR? 
Head Reel Assembly 


uN-65 "A" Torch Small-Precision Powder 
Spray Brazing 


Water Lincs 
w/ Garden 
: Hose Fitting 
Water Cooled Tip ¢ Large Eutalloy “" Torch 


Model UN-A . Model UN-B ‘ Model “C™ Torch - 
" Usual vse is touch Rebuilding 0% worn Rebuilding of gouges 
( up on edges of small cams, gevis, splines machine ways, large y 
; tocls, dies, molds and ke; edges gear teeth, pump 
_and thin sections. would be the typical § and valve parts are 
- applications. An typical applications. 
' 3 a excellent general Also for confined 


purpose recommend- areas where radiated 
ation. ; heat is a problem. 


ADVANIAGES ‘ All Eutalloy Torch Sizes - Precision application of 
wide range of powders to almost all Ferrous and many non-ferrous 


metals. Deposits as thin as 004 or up to 1/4" per pass under 
full visual control. Minimum learning time required. Since 
powder pickup is by pn § og only, explosion hazard is effectively 
non-existant. Disposable powder container is functional part of 
system. This prevents cntry of clogging ccn:.ninants. Bellows 
action boosts positive fecding. Bayonct fit of bellows module 


permits rapid change. 


Cad 4 
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L 
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ubber valve is normal 
4 pinched shut by plunger 
“ 
a 


~~ 
oo 


\ 


\ Press to open up Powder Valve 


‘et 


) 


Uo U 
ear ard eaegnse 


ETYLENE ONLY 


‘ 
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Gases do 


Module 


NOT mix until weil 


comepennnareet 


forward of Bellows 


A 
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ASPIRATOR ASSFBLY: Exploded View 


@ 


Ww Powder Feed Valve 


@ 


oo" 


THE POWDERS 
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There are many many different types of powders. In oxie 


to. classify 
our line by their special all 


maintenance application. 


:SOME EXAMPLES ARZ LISTED BELOW: 


Chromtec 
10680 — 


Eutallite 
Universal 
10092 


Nitec 
10224 


Keyways, bearing surfaces, 
idlers, impellers, collars 


* fe 
“6 @ 


Fan blades, cutting knives, 
screws, chains, feed rolls 


» guides, feed rolls, 
bearing surfaces, wobblers, 
fan blades, patterns, cies, 
tools ji 


» 


Valves, furnace parts, 
piercing dies, plating 


_ baskets, pickling hocks 


’ Machine bases, 


housings, gear hubs, 
hydraulic cylinders, 
gear boxes | 


Augers, wear plates, . 
cultivator sweeps, 
scrapers, debarkers, die 
frames, screws, tire 
chains : 


them, they have been graded or numbered. ii 
oy chemistry and/or their 


Best machinability on steel 

High stren 

Ideal “cushion for single-pas 
harder overlays. 

HARDNESS RC 10-15 TENSILE STRENGIH 
-7$,000 PSI 


Cptimum’friction/abrasion resistance 
Resists spalling and scoring 
Smooth deposits that polish in 


service 
_ HARDNESS: RA 80-85 


Excellent resistance to metal-to- 
metal friction 

Resists galling, scoring, —— 

Retains high hardness at eleva 
temperatures ° . 

HARDNESS RCSS-62 


_ Resists softening and scaling at 


high temperatures 
Excellent corrosion-resistance 
Wardness stability 
Good combined abrasion/frictional | 
wear resistance 
HARDNESS: RC 45-50 o.- 


Best wettability, machinability on 
cast iron 

Deposits are smooth, dense and 
machinable 

High resistance to heat scaling, 
impact and ccrrosion 

High ductility 


Tungsten carbide hardness 

Outstanding abrasion-resistance 

Excellent edge-retention : 

Superior resistance to such abrasive 
media as sand, gravel, cement, etc. 

HARDNESS RC 57-64 (combined hardness . 

of evenly distributed tungsten car- 

bide particles in nickel-base matrix) 
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Bronzochrém - Gear teeth, bearing surfaces, Best combined hardness/machinabiltiy 
1018S impellers, pulleys, keyways Superior toughness 
é Unlimited build-up capability 


a 


bs : ' Low friction, high wear resistance 
: eee HARDNESS RC 36-42 


ee ee 


hike ” 
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TWO TYPES 


There are two differcnt ways of producing powders. One is 

a iow cost way and very simple, while the other is very cl- ‘¢ 

aborate and consequently mor expensive to produce. They are: 
| 1. Crushing Powders es 

2. Atomizing Powder Process 


CRUSHED TYPES Cite : 


This me"facturing method is similar tothat of a rock crusher. Once the 
desired alloy has been selected, it is merely crushed-down to small sized © 


“the big drawback here is that the grains are not uniformly shaped. Som 


may be on the long side (like a sliver of wood) or somewhat irregular 
round (like coal) while others are simply indescribable. Their hard and | 
sharp edges also cause erosion of internal working surfaces of the special 


Another dravback of crushed types is that corners oxidizing readily due to 
overheat, and harmful oxide inclusion get trapped in the weld. Contaminations 
from crushing cperations are also hareful : 


ATOMIZED TYPES - SE re gig 
‘As I. said, this is very mich’ costlier to produce and requires a con- 


stant vigil and a high level of quality control in order to produce 


desir d wanted effect. Cleanliness - control of particl 
fess ttatite during application are some of che advantages. ~ — F 


Here are magnified photomicrographs of the two type gnified 250 
Ss iJ 


S$, ma 
‘times. It's easy to see the difference between the grain shapes: 


CRUSHED  —s9 . ATOMIZED 


Even on ordinary magnifying glass will :«..!‘ty tell you if the powder that 
you are using is the crushed type of -:c atopized type. 


From raw materials to finished proauce, 


Precision alloying of virgin materials is done by rotating induced currents. 
. Both melting and atomizing are performed in an inert atmosphere, elimin- ; 
; | any possibility of oxide formation during all manufacturing steps. £€ 492 

: ectew ing procedures are lity-controlled and tested at all stages = 


Manu 
to insure the ultimate in performance. ae 


6. 


eA. ee , 
{ ee 
p oN ans : : DD» 
Fis SESS ‘ 
Virgin Raw Mattrials Te 
+ : nes : S SEM ae Rewvrate Blenditg | ; ou bare | : & 


Currents Enhance Alley sag 


* 


Mtocaaina cttun —Yeewm Dring ferdibn Screening Uriggem, 
“" 


" Cow7Reen€d Arnis IMs Ano SePAenriae 


e& 


CHEMICAL Unidur Cartage 


HEIACEVAGICAS, 
Ouse te 


ee. 
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Conventionally, most powders are marketed in 2, 5S, and 10 pourid cans. 
'  .The torch comes equipped with a little funnel attached to the top of it. 
-. The contents of the can are poured into this little fimnel and welding 
begins. You would not belicve the problems that this system created, 


1. In order for the torch to “breathe” a small hole was drilled right 
on the tope of the cover over the little funnel container. If the 
welder was not very careful and he tipped the torch over slightly, 
the powder ended up on the floor instead of on the work. ; 


When the job was finished, the welder would pour the powder back 

into the cans. But if he had been using two or more types of powder 
on one job (a soft powder and a very hard one) chances of his pouring 
unused powder into the wrong can became an everyday occurrance. Can 
you imaging a machinist asking a welder to deposit a soft powder on 
a part that had to be machined, and without knowing it, the welder 
has poured the very hard powder into the wrong can the day before??? 

3. Another problem is one of accidental moisture or dirt pick-up during 

this pouring - un-pouring saga. The smallest amount can cause 

kinds of jamming and ’ locking of the torch. 


Let's face it, a better system was needed, and in the early 1960's it was 
decided to introduce a new container that would fit directly on the torch. 
. These are called.... 


BELLOWS MODULES 


MEANINGS: BELLOWS is a part that has been pre-designed for the purpose 
.+ == O£ being able to open and close like the action of hand é: z 
bellows used to stimulate flames in a fireplace or forge. ~- :..:.. 
It .has the ability to "breathe". . 


MODULE is a self-contained unit like that of a spacecraft. | 


ea 


ae. ome 


Because they are made of plastic, they are relatively inexpensive and 
thus can be disposed of after they are empty. They look like this: 


-—————_ BELLOWS 
~~ MECHANICAL LOCKING DEVICE 


DRAWING OF AN "INVERTED" 
BELLOWS MODULE WITH FOWDER. 


Mm 


* Gate Valve Seating Surfaces 
Overlaid With Eutalloy #10092 


ghattored Keyway Edge Rebuilt 
In Place W/#10680 
. jum Be Finished By Hand Filing. 


Tho Mard And Slick Surfaces Depesited 
By Eutalloy #10009 Are Idcal For 
Camaing Applications 


(\\ 


Worn Or Chipped Threads 
Rebuilt With #10680 


Screw Conveyor Flights . 
Augers, Expellers, And . 
Extrusion Screws Can Be 
Rebuilt W/#10009 or 10112 
or 10999 
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BLACKBOARD NOTES . In the event slide pres- 

; : es entation, flip chart, or 
other visual aid not avail- 
able, these simple skctches 
and notes will make an 
effective "chalk talk" 


1. WIRE METALLIZING - 1 or 2 WIRE APPLICATION METHODS 


Eancecssco aia a 
& yoaN = 


Expensive , Temp. : 
Complex Flat Applications - Corrosion 
Noise - Odor Coating 

Extensive Surface Preparation . Economical - Production Qty 
Time Consuming Set Ups : . only 

Not. for Severe Impact a 
Nozzle Wear : 


"ys ; : . 7 
2. POWDER METALLIZING - BOND COAT 4 BUILD UP* 


Comenessan Ain penton) => 
fi : nf 


[Rear yoene | 


ES ous hte 


Expensive : Versatile | - Metallic 4 Ceranic 
Complex Low Temp. * 
Not for Severe Impact Spray & Fuse capability (Hot 
; . Process) w/self fluxing 
powders 
Economics Favor Production Use 


Cen 3. PORTABLE SPRAY - BRAZING - HOT PROCESS. 


C7 a 
rae 
ieee ary Li iNa| 8, 


* Portable - tet Poor Operator Control 
Inexpensive -.. + + Hazardous 

. Convenient ~— a - Powder Mixups - Clogging 
=, Se ii shtescta Only 


1% 
ba oe ots 
- 3 


: . 
wet iwe e- 


- BOND COAT § BUILD UP 
ioe "DESIGNED FOR MAINTENANCE 


Inexpensive Not for Severe Impact or abrasion 
No Moving Parts : Production Economics Limited 
Practical/Effective : . 

Rapid-Easy set up 

Low Temp. 

Metallurgical Bord. 

2 ciel - Odor. free 


§, EUTALLOY - SIMULTANEOUS SPRAY 4 FUSE 
DESIGNED FOR MAINTENANCE 


Oxyerrs Ls 
- Wearyece a? 


nt 
e 


Inexpensive: ee ' Hot" Process only 
Convenient ; co es 
Portable 1 ae 
Simple/Safe 
Effective/Practical 
Excellent Operator Control 

- Largest Variety of Available Alloys 


6. SHAFTS GEARS PUMPS VALVES 


‘Tapers _ Teeth (surface) Impellors Gates _ 
Keyways ‘ Teeth (entire) Housings Seats 
Splines Spokes _ Shafts Stems 
Phreads Hubs Linings | Housings 
Shoulders - Housings Seals Plugs 
- Pinions Couplings Flanges 


é 


BASIC SHAFTING EXPERTISE 


- A “shaft" is simply a device by which turning force 
or “torque” - can be transmitted from a “driver” machine 
= turbine, engine, etc.) - to a "driven" machine 

pump, fan, gearbox, etc.). The two machines may be 
mounted on the same shaft, or they may have their own, 


shafts and be tied together by a mechanical coupling. 


Journal Surfaces 


Journal Splines Journal 
w/Eutalloy w/Eutalloy ist Step v/Eutalloy 2nd Step 
g or w/RoToTee 


w/RoToTes 
RoToTec 
* JOURNAL SURFACES - These are the areas that turn within 
a ball, roller, sleeve, Surface 
gouges or grooves are cause 
ation failure, or abrasion by Proper weld 
rebuilding can actually improve RoToTec 
is the preferred method for journals. 


. YBYWAY - When keyways of both driver and driven machine 
are lined up, a solid long square "key" is inserted 
through both keyways in the shafts and the corresponding 
keyways in the coupling. This locks the two shafts together. 
-Eoyueys may also be used to mount a gear or cam on a shaft. 


“When keyway edges become battered, they must be rebuilt. 
Eutalloy is the preferred method df repair : 


« 


TAPER - When pressure is exerted against mating tapered 
surfaces a wedging action takes place. This permits torque 
to be transferred without ‘slippage, yet permits easy Sep- 
aration of the two surfaces. When surfaces become spal ed 
or worn, contact area is lost and the driving force cannot 
be transmitted prepetiT- In some shaftings eageree roller 
bearings reduce friction on 8 tapered shoulder in order 

to relieve thrust forces while reducing rolling friction. 
In most. cases RoToTec is the preferable repair method. 


* 
° 
. . 
- « 
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THREADED ENDS - Provide a means for screw pount int many 
parts on the output end of a driver shaft. Such items 
are further locked in place by a nut and washer, or cotter 
pin assembly. The wheels of your car are held on this 

. way. og such axle shafts also have a tapered shoulder. 
Eutalloy is an ideal.method for rebuilding chipped or worn 
threads. 


SPLINES - In effect, a series of parallel keyways. A 
gear that is spline mounted may be moved lengthwise along’ 
the shaft without radial slippage - until wear occurs. 
_+ automobile transmission has several splined shafts in the 
. transmission so that you may “shift gears". Eutalloy is 
the preferred method for repairing spline surfaces. 


SHOULDERS §& STEPS - Changes in diameter are necessary 

in many designs for assembly and mounting purposes. When 
new shafts are made without any steps, bar stock may be 
purchased with pre-finished diameter. This may be cold 
rolled, cold drawn, or turned-ground-and polished (TGP) 
bar stock. If only a small central portion is of maxinum 
diameter. it is more economical to start with hot rolled . 
bar stoc since you must machine off >" the surface 
anyway. , 


MAINTENANCE WELDORS NEED TO CONCERN THEMSELVES WITH THE FOLLOWING: 


. 


glam Medium or Hight CARBON CONTENT (over .20 Carbon 


i can cause unintended hardening 
— eyicue . if hot processes are used. 
Is it a Straight Chrome Stainless? ALLOY CONTENT (Carbide precipitation, 
: _ warpage or unwanted hardening 
? may result w/hot processes or 
- = ' = procedure) 
4130 and 4340 are common in recent HEAT TREAT HARDNESS, IF ANY (may 
years. SAE #1045 on old line cause weld failure w/hot pro- 
( shafting. cesses as in medium carbon and 
- alloy shafts) 4 
LaSalle § by pes | Steel Specialties SURFACE WORK HARDENING (Can cause 
_ are #1330 cold drawn -workage as in cold drawn or 
: cold rolled) 
8620 is an Example : SURFACE TREATNENT, IF ANY (must b re- 
a : moved before welding as in 
. - nitrided or carburized shafts) 
SHARP CORNERS at’ steps and shoulders 
that concentrate stresses. | 
WHAT CAUSED PROBLEM - Not sscees 
enough, tough enough, not slick 
enough, not hard pn 8h cyclic 
fatigue, lack of lubrication, 
high or low temperature oper- 
_ ation, corrosive action, ab- 
rasive action, ete. 
WERE ORIGINAL PROPERTIES good enough 
for service conditions. . 
WHAT ALLOY @ PROCESS selection will 
' prolong life 


~ 


COMMON BASE METALS USED IN “‘IAFTING | 


ae 


1020 - Simple cold rolled steel. Hot or cold processes OK. 


B1112 - Re-sulphurized free machining steel. Cold pro- 


cess preferred. 


B1214 - Re-sulphurized and Re-phosphorized free machining 


steel. Cold process preferred. 


B12L14- Re-sulghurdsed Re-phosphorized, and Leaded free 


‘ _. machining steel. Cold proccss preferred. 
1330 -,Cold drawing grade work hardened to high strength. 

“Excellent for tough threads also. 

- Medium strength low cost shafting. ‘ommon in older line 
shaftings. 

- Popular heat treatable “chrone-moly”. 

- Popular heat treat~ble "nickel chrome-moly™. 

- A low carbon “nickel-chrone-noly= whose surface 
readily accepts case hardening by carburizing or 
nitriding. 

(or 302 or 308) - Most common stainless types. 

*303 - An 18-8 type stainless w/Selenium added for extra 
machinability. 


-,316 --An 18-8 type stainless w/molybdenum added for 


* 


extra acid resistance 
440 - A straight chromium stainless steel that is 
. heat treatable. ; 
17-4PH - A highly hardenable high strength grade. 


2 


*s a device that connects two shafts end to 
end, while a clucch is gq coupling provided with some form 
of sliding or other arrangement whereby the shafts can be 
connected and disconnected at will. 


CAM MECHANISM 


A cam is a specially shaped component that serves to 
guide the motion of a component called a follower. The cam 
may ha\s a linear or a rotary motion. Like the crank mech- 
anism, the cam mechanism serves to convert a given input 
motion (usually a unifo-:m motion) into'’a desired output 
With a crank mechanism it is 
not always possible to produce a motion whose path is of 
the desired shape, whereas a agree 8 designed cam mechanism 
will make possible practically any sha 
A’ great advantage of the cam principle is that it is quite 
conveniently possible to introduce pauses of any: desired 
This advantage is widely utilized 


motion of particular form. 


length into tae motion. 
in machinery of all kinds, such as 
With cams it is pnss 
oscillatory or sliding movements as well as precisely con- 
trolled movements of elaborate shape (e.g., guiding a milling 
cutter along a curved outline of any desired shape). 


many others. 


7% 


pe or pattern of motion. 


pectsenrs machines and 
ible to perform simple 


Com Plate Surfaces siould be hard 
and slick. Futalloy Process with 
PoroTec #10009 deposits will ac- 
complisa this. 
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Sometimes a mainteaance machine shop will maintain 
-. a stock of bar steei so that they can make their own 
replacement. shafts. We've noted that they wisely pre” 
to use better grades. of steels than OEM materials FS 
this purpose. Acco~dingly, we've worked out an intc_. 
cost comparison for a worn journal problem on a 3" dia.. 
shaft of simple shape. Assume a straight shaft - 24" 
long with a keyway 2% one end and a short thread at 

the other end. There are two journal surfaces of 2" 
length that are heavily scored. Our own purchasing de- 
partment advises that an OEM part mute of heat treated 
chrome-moly steel would cost about $200 as a spare part 
purchase from an equipment manufacturer. 


— 


Biy'steel of 3" dia. either cold drawn, cold rolled, -: 
or TPG finish would be selected. "This weighs 24 lbs. 
per ft. A steel supplier will usually sell only a 
10/12' half random jength as a minimum and prefers 
‘gelling a full random length bar of 20 to 24 feet. A 
total weight of 500 lbs. is typically in the bar rack. 


‘ A pre-heat treated - TPG bar of premium quality alloy 
_gteel sells frequently for $.50 1b. or $250 for 1 full bar. 
To get 62 foot long 50 lb. piece (worth $25 for steel only 
you manhandle the long bar to a power hacksaw - cut : 
your lengi’; and return the balance to the bar rack. At 
least $25 in labor and machine time has been added. 


You then mount the cut length in ‘the lathe and 
machine the requiced threads. Another $25 in labor . 
and machine time has been expended. 


The parc then travels to the milling machine where 
another $25 may be invested in prodwcing a keyway. 
At this point, we can begin to add cowntime costs an 
assembly/disassembly labor. But first, we may have 
made a better shaft for half tke prics of a new one. 
Oops? I almost forgot.the cost of keeping the long ber 
ia our inventory! ee 
: ie . : 
oS A better choice would be in bringing the paid *- 
. for (but worn} shaft to the lathe. For under $S0 in 

labor and materials we can «ebuild the worn ope » 
with RoToTec. Not only is the price right, but ths 
rebuilt surfaces will long outwear our ather options! 


? 


: 


= is” 


' Mechanica?ly - They may start life as one of the following: 
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WHAT ARE GEARS MADE OF: 


ow 


_. A. A casting 
-' B.. A forging ‘ 
C.. A disc sawn from a cylinder 
D. A disc flame, cut from a plate 


Chemically - They may be of low carbon mild steel but, 
—_3£ worth repairing the following list is more likely: 


* Grey Cast Iron : 
- Low Alloy - alloyed cast iron such as Meehanite 


or Nodular - Medium Carbon Cast Steel - Chrome- - 


' ° Moly Types 
: -  - Low alloy medium carbon forged steels - Chrome-Moly 


Types so ao 
Case hardening chrome moly grades in cast or 
forgec form ~ : 
Leaded Bronze alloys - Pouplar in worm gear sets 


Aluminum bronzes 
Silicon bronzes 


How are teeth produced: ie 
By milling of low quantity simple spur or helical shapes - 


These can obviously be easily finish machined after 
wejd improvement. Rate ss 


By Hobbing - 


A form of high production milling. Here again maintenance 
weld repairs can be effected to spur and helical shapes. 


On a special gear generating machine (Gleason Type) - 


Complex shapes such as pages bevel or hypoid gearing 
have curved teeth. If the customer cannot arrange 
recruiting after buildup of a comple.: tooth - he 
won't attempt the repair. A simple overlay with Eutalloy 


to a worn tooth facing may not even require finishing. 


e 


What can a maintenance repairman do - 
@o 


By making a template from a sound tooth, duplication by 
hand filing, hand grinding, use of a shaper, or milling 
- machine - spur or helical teeth are frequently easy to 
repair - with Eutalloy precision deposits. Curved tooth: 
forms are possibly impractical if extensive rebuilding 
and precision finishing is required. 


° 


e 
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goer emenemmner sore 


Toothed wheels whose teeth mesh with one another and 
which serve to transmit rotary motion or power from 6ne 
shaft to another are called “gears”. The smaller of a.gear 

air is more particularly called the "pinion" and the larger 
s the "gear". . 


Parallel shafts may be connected by spur gears, the 
simplest and commonest type, with teeth that are parallel 
to the axis of rotation. In the case of helical gears, the 
teeth are inclined in relation to the axis. This ensures 
smoother and quieter action and better load capacity, but 
there ig. the disadvantage that the teeth set up a side pres- 
sure which causes thrust on the bearings. To overcome this, 
double helical gears (or herringbone gears) may be used; 
these haye teeth of V formation, so that lateral thrust is 
on eigen Rack-and-pinion gearing com rises a pinion 
with 2 straight toathed bar (the rack); this arrangement 
-enablus rotary motion to be converted into longitudinal ~ 
motion, and vice versa. Bevel gears are em loyed in cases 
where the shafts form an angle with each other. If these 
shafts are at right angles, such gears are called miter gears. 

efficient meshing, bevel gears may be pro~ 
ral teeth instead of and are 


be tra 
one of the 


fornin 
‘teeth and is drive 
it meshes. 


GEAR CUTTING 


Most metal gears for precision work are produced by 
machining--various cutting processes involving the removal 
of metal. A widely used method of cutting spur-gear teeth 
is by means of a rotary cutter whose shape corresponds to : 
the required tooth space (a so-called formed cutter). Mounted °. 
on a milling machine, the cutter takes successive cuts from 
the gear blank, which is rotated the correct distance after 
each cut: to give the desired spacing of the teeth This pre- 
cisely controlled step-by-step rotation of the biank is called 
"indexing" and is performed by an indexing device, or dividing 
_ head, which is part of the equipment of the milling machine. 
Similar gear-cutting operations can also be performed on & 
suitably equipped lathe. Helical gears can li*<ewise be 
produced by the formec-cutter technique: the gear blank 
must be set at the correct angle to the cutter, and work 
table of the milling machine must be swiveled through the 
helix angle of the teeth being cut, so that the plane of 
the cutter becomes tangent to the helix. 
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PUMP INFORMATION FOR WELDORS 


The most common form of pump used industrially is the 
centrifugal type. On these, liquids impinge on central area 
of the impellor and are flung off the blades by centrifugal 
force. Engineering design factors determine whether closed 
‘or =" impellors will be used. Impellor.biades are usually 
simple to repair or overlay with the Eutalloy Process. 


Rotary pumps such as lobe types, Moyno "worms", screw type, 
and gear type pumps are common in process industries “pushing” 
viscous liquids with or without entrained solids. Fiston pumps 
fave parts similar to air compressors OT internal combusion 
en737.es,. Vane pumps have sliding vanes whose outer edges wipe 
(and wear) as they scrape across the pumps internal housing 
SUTE aCe. : 


Internal moving parts, as well as pump housings are usually 
of cast iron with a liberal distribution of stainless and 
bronze versions -- aS service conditions require. Modern. 
pumps use alloy steel - heat treated shafts, except where — 
| gorrosive conditions demand stainless steel. 


Pipe Elbow 


Endbell 


Conduit 
Shaft 
to Motor > Coupling 


OF 
pli 


Flanges 


€ 1°7 


Shaf*s, Purrs, & Yalvwea 

jn one small space. In 
Zact - if pwsped liquids are 
very thick, 4 gear reducer 


_ gets inserted between 


notor 2nd pump to reduce 
speed while increasing 
torque. Common appli.ca- 
tions like these are 
Golden Opportunities for 
kurcr'(JE products. 


turn your home faucets on an 


chemical industries. : . 
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VALVE INFORMATION FOR WELDO?S 


The basic valve design upon which practical weld repairs 
are performed is the gate or sluice valve. These are fre- 


_ quently of tapered wedge design and move vertically into 


their seating surfaces. 


Variations inciude a hinged (at one end) flarper “ 
check vaive and a thin knife edged sliding gate within a 


close-fitting housing. ; 
Globe or plug valves are similar to the valves that 
d off. Instead of washers, 


however, the wearing surface is frequently a temperature 
and/or corrosion resistant welded overlay. Exhause valves 
for internal combustion engines are similar in concept. 


. Butterfly valves are thin discs that pivot on a central 


‘axis to control the flow of gases or low pressure fluids. 


any types of slide valves of cylindrical or rectangular 
shape will be encountered in the minerals processing or petro- 


Metals used in all the above are dependent: on servics 
conditions. Institute A/S‘s are trained to select a buildup 
alloy and process exceeding service needs and compatible 
with base metal. 2 . ; 
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Al-Ni 425 
Aluminum-Nickel 
Partl. Discussion 


phase Diagram. Four intermediate phases are known. The phase boundaries 
sre well established for xj, < 0.50, but there is dispute about the boundaries 
for xyj > 0. 50 (Hansen, 1958). ¢€ has the ordered orthorhombic (D0,9) Al, Ni 
prototype structure; 6 has the ordered trigonal (D5, ,) Al, Ni, prototype 
structure with numerous lattice vacancies; B” has an ordered bec (B2} crystal 
structure isotypic with CsCl, however, for xyj < 0.5, the Ni deficiency is 
achieved by vacancies on Ni lattice sites rather thar. by substitution of Al; 

a’ has ar. ordered fcc (L1,) structure isotypic with AuCu,. An Al, Ni, be 
tetragonal structure has also been reported (Pearson, 1958). 


Solid Alloys, Selected values were taken mainiy from calorimetric measure- 
ments of direct reaction of pressed metal powders by Kubaschewski (1958), 
298°K, xy = 0.25-0.80. For a discussion of the method and its probable : 
accuracy, see Ni-Ti. Ocisen and Middel (1937), 293°K, xyq = 0. 19-6. 94, 
measured AH by pouring Aly,) and Nic, together into a calorimeter at room 
temperature. ‘heir results are generally more exothermic than selected values 
by 400 - 2000 cal/g-atom. The more exothermic result is attributed by Kuba- 
schewski to the presence of O and N impurities in the Ni whi? react with the 
Al. This method might involve very uncertain fina! states, Nevertheless, 
Oelsen and Middel's values were selected for @. 


Al-Ni 


Part Il. Tables 
Al Atomic Weight = 26.9815 


Ni Atomic Weight = 58. 71 


TABLE 1 


Heats of Formation of Solid Alleys at 298. 15°K 


0, 902¢ 
0. 950 


-14050(+ 1000) 
-12260 


= ome 
~ 


. Part II. References 


{For references not in list, see General References) 


. Kubaschewski, O., 1958, Trans. Faraday Soc., 54, 814-20, 
AH (298°K, x, = 0.25 - 0. 80). 


Oelsen, W., and W. Middel, 1937, Mitt. Kaiser Wilhelm Inst. ers 


19, 1-26. OH (293°K, 2" 0.19 - 0,94). 
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Zur Termochemic der Legierungen I. 


Unmittclbare Bestimmung der Bildungswiirmen der Legicrungsrcihen 
Kobalt-Silizium, Eisen-Aluminium, Kobalt-Aluminium, Nickel-Aluminiam, 
Kupfer-Aluminium und Antimon-Zink fiir den Guftzustand"), 


: Ven 
Willy Oel-en ued Walther Middel, 


the 
Pie Kien Meminian Le pecenge nm. 


Kink tang, -- Versachafake ang. 

Nilizi seme Le gle renmge we. 

Ma minium- Legicr angen. 
det Ruritalp Le gieronp a 


. 

arch die Réutgeninterferenzverfabren hat) sich die 

Keontnis der Straktur wetallischer Phase in den 
Ietzten Jahren wher die Erkenutui-se aus der thermi- hewn 
Analyse hinaw. sche geaehet, -« dai allimahlich cine Ueber. 
sieht uber die intermetallischen Reaktionss ethaltnies ze- 
xonnen werden kanw, Bewerkewert bt, dat gegene lee 
dem schocllen Auhdufen neuer Daten ther den Kei-tallbam 
wud die physikalisechen Figensehafien der metallia hen stoffe 
zur Thermochemie der Legierungen neben und tach den 
gtuadiegenden Arbeiten von W. Giltz and) scineiggMt- 
arleitern') nur wenige Beitedse im Sehrifitum eres hienews 
dad, Die Kenntnie der Ildungewarmen der istes met alli- 
schen Vhasen ist aber fur cine sysiem coche Chemie der 
leyicrungen wnetbait'ch, Wenn von eines legiet ang dakden- 
den Affinitiit der Metalle ge-gnochen wind?) <ellten sie nicht 
vallig auter acht gelas-en werdent). 

Von besoaderer Bedeutung it die Keantais der Uilebornee -- 
warmen der Legicrangen werterhin fit cine Leurteilang thres 
chemischen Verhaltens, sei et i fe-ten ader cach im flu-sigeete 
Zustand fiir elektrechemische oder metallargisehe Fragen. 

DaB nur fur se wenige der intermetallics hen Phasen hie 

tiklungew armen bekannt sind, berubt darauf, dati fur thre 
Kestimmung bicher fast ausschlieblich die fur thepannee- 
themische Messungen iidlichen mittelharen Verfaleen des 
Aubhisens oder des Verbreanens angewendet warden, Dine 


©) Dokter-Pimartintion (W. Middel), pereheniyt ven der 
Vth meaphabach. Nati wissen hattlicben Fabultat dee Universitat 
Mander, . Ueber die Eagebminw dieer Atte wank auvure 
vcie beticktet von Fo KRerber (abl uw. Ein diem) 
S. $400 10 [St abdw, Aine, S20} Venteag ter ler Hauge ver- 
amntang dea Verein doute ber Hiventottonh ate nin 28, New 


e399. 

4) a) W. Bilts und G. Hoborat: Z%. among. ally. Clem, 128 
(iw2ay) M. 9/28; by W. Hilt, and C. Hase, chenda I (tera) 
% 140)00; ©) W. Biter wed W. Waynes, chowla 16 (ED 
N. 1,12; 2) W. Hilts and 1. Pieper, ehesda 936 (1021) 8. 13 22; 
+) W. Hilts, W. Wagner, H. Vieper, W. Holverscheids. 
eherda, 138 (1924) 8. 25/90; f) W. Bilta. chemla 134 (ng 
M449, aeeammentaxerader Mericht ; 2) W. Hilts wed W. Hel. 
verachetdt, chemls 140 (1924) 8. 201;76; b) W. Wilts: Z. angew. 
“hem, 37 (1024) 8. Bt pe. au-cammentan-ender Vertrae: ip W. 
Hitts, F. Meyer, C, Neanerbuecht: Z. avery. ally. Chem, 156 
(iota M 23/48; kp W. Wilts, (1. Rohifts, H. UL von Vogel. 
cheta 220 (1934) &. 913,41; |) W. Hilte: %. anyew. Chem, 48 
(8133) & 720/44; mm) W. Wilts: Pure bangen wel Foetwhritte it 
(toy) ROS 

®) lobe 
Metalielstwh, 14 (195) 5. 080 

%) Kiche wuch whom W. Wilts wel FP, Meyers 


4 
7. BU. Deblinger: Ratereina 20 (1008) X, 301 we; 


feb. het 8. 24. 


Hie Ku yfer- Maminl ae Legirong en, 


Kiedaglt Sihiciawe Le giccunp a, Verdhich mit dew Kien Silisiem- nad Nirbet. 


bP Ketalt. Mamininm Ligh rangea, -- Vie Nickel. 
Vie Antinun Link Legicamp a. ~ Lar The rmurkemie 
Zavtman afanaung. 


ver-azen aber bei vielen Lexierungen, wal tend she bei dew 
awleren cin sche genaues Arbeiten und cine gree exper 
tnentelle Geschicklichkeit veranssetzen, Die Bildungewir an 
der Lecierumen machen meid our einen anBerd bicinre 
Neue bteil three Lisungssdrmen ud ciaen noch vied Kieineten 
ihrer Vetlarunungewarmen aus, Vorausetzang fie dir Aw 
wemdung der mittelharen Verfahren ist ferner das Vorliegen 
cimt wolbdefinierion homegenen Kristallart, da es cmwal 
die eeringen Substanzmengen nicht zulasern, clear gute 
Darchchnitt-probe za achwen, und auderscits geringe 
Voter-chiede det Zu-atanensetanag rchon sebe ethebtiche | 
Abucichnazen hedingen kines, wene cles der Metalie 
jae weccutlich hahere Lisungeniirme auleett ak das 

aubte, Anterdem bedingt die Her-tellung der Legicrangen, 
feessnders ater hachsehneelzenden, stete cine Aufashie vee 
Fretdelementen, die awar die wabre Hikdungewirwe whebt 
aeseutlich verandern, aber doch die am cin Vietlachrs 
heheren [aistngswataen merkich fecinfluewen and clan 
erhebliche Keller der aus dew Lisung<wareen ale Differens 
zu berechnenden Zahlenwerte der Rildongewarme hurver- 
rufen konnen, as bei Lirangevererachen mciet not wendige 
Pulvernaler Proben birgt imme die Gefabr einer Onydation, 
die 2. Ue an verschiedence Auflismmgegeache inelighett frie 
gepulverter und alterer Prob erkxaut werden kane und 
sicher nicht ohne Einflat auf das Exeebais i, Biren abere 
Sehwirrigheiten ergeben sich awh bei der Deeertong dec 
Verganze im Lisungsmittel: se kinaen tir “ Reaktione 
pralukte bein Licen de reinen Metalle wider ihrer Cemerege 
ante sein als diejenigen beim Liven ihrer Leviervacen be 
sleichen Lisungemittell : 

ite Levierangen zihlen nun aber 9 den wenigen Steffen, 
deren Uildune aus den Blementen aduferst beieht evtedgt 
eentigt dech in den meizten Fallen cin vintaches Za -ammen- 
sthimtven, Damit it schon die Miatichheit gogeters. awh 
ihre Viklun<warme unmiticthar xe berlinewen, ite Ver 
ciniguere det bekton Metaile braweht nur in cine habei- 
micter tim Rawmtemperatar etea darch Zacammengietien 
hewirkt zu werden, Die Fehiermigtichkeiten bei einem awl 
diesem Grandgedanken cntwickelten Verfabron sled eceent- 
fich geringer als bel den Ghlichew nittctharen Verfaleren, 
Einmal werden acben der Reaktioaswiree wer Me Waser. 
inhalte der Metalle weitgemesars; dew marken uber ner 

4 Vugh W. Wilts med BL Meyer: 4. aang ae. Chem 16 
(nan) K. 230, Akon ther die Auswerting dre Me.-tmere 
vow W. Holvesecheidt tb an Zinnk 


be Wally Chelees cated Walther Mikbed: 


ee ac ohamepmenimeenan enero > Coton x: arrears neo ET,» Tr — + meee 


einen Bruchteil three Laangswarien acs und sind off sane 
der eleichen Grobenordnuig wie lie Reaktion-warmen, Sa 
fucues winken stehe Mei Beimengansen des Na yan: teller 
tt aur entsprechend ihren Gehalt anf die Mebercelaise 
Afra tt ee ae wegliveatd de oles Wasreedsleabte § cee 
ceranudern, Weatehan erctht Yeoalie Pili, woven fur 
tlie Ciesctatinence det Pevierians alle fete Fe toler altapete efter 
Hrebenshine Galfer berate, 

Abs foers cognele cea Vorete od decd aber gin gedtens, chal alsa rune 
satsliche Seliwieriche stern satel an vethiaited enatiig harser 
Zeit cine wane Levietungstethe: santersue ht werden Lane, 
subet can West durch die anderen tse Ligepenatt cad gestehent 
caited, vised ate coeits adie Zac-tsnmiene Arnone aber wie bet ieg- deen 
Mhasen des hetseffenden Sytem teh oda ae ifere: ans elem 
Cermee ater Dihbaue-eariaene met ther Rancentration ergeben 
tind nicht cost ais den Zustand. chanbilder catneiimest 
werden miaecen, Hie Bildung-yc aien feotnseeren cbcannedt cate be anf 
cin weiteres UHilt-mitted cae Nubfinetass she-er Phase diene. 

fe. Karher and W. Qelsen 7 rates becreits sate betes 
Beinpied der Hiven-Silizinme-Lagieruncen gereict, dat aman 
deren Bilduagewarmen durch Zusiction vi Messicin Ei-en 
zu fosters Silizinse (law, ven {lids-icems Saltziun. 20 feoteee 


~ Kiseny leicht in esster Sendherases nanitteliae bestinwnes 


kann. te Atdehnwg an diese Versiche hada sucka W. 
tdetnen ted Bet ven Samoate- Hinimelssjerna'y die 
Zllenwerte ver ikloug-warnien der Nickel Sifizinen- faye 


 rungen festyestellt§*. Die verliexeude Aibeit fat al Fort 


setae wid atch als Nachpoufans jouer ersten Unter-arhnn- 
gen vod Umer Exgebaisse ae gelten. > wordless sic: bh dees 
ntundsiatalich sheiches Verfahren div Bitduagzswirmen set. 


_ Robult-Sifizinn-Leeieremien und -Sehimedere, dicjenizen 


der Legierunzess des Munminiae mit Kiser. Kotalt, Xnkea 
wid Kupher sunie dicjeuigen dev Asdtinnon- Zink -Levieraneen 
ermitteR, in jevems Fa’ fur len vaners Ronarnttatienr- 
hereich, Die Exeeliniase acrden tit det wens « Zahlewaete, 
ten des Seheifttuens vetgiicheu und is Uesiechuag 2 dew ver- 
liegeden Zastandeschaubibtrn des Logivruncen gelaarhs, 

Lesandere Aulmerksae vit sollte auch cles ah: aes 
warmws der Mircchhristalircihen geschenkt vention, dir 2. 1 
in den ungehileten Zavisteltiesterunett cles Abiuesissieacses 
liber weite Herciche aufireten, 3: war festza-teltes, ode ader 
Hibbs waren ven Mixebhrictaincihes: sinh ereced-itale be 
von denjruigen ketenerenes Gemene upter-cheidien, seal 
damnit nachanpritfess, als das nich den hickerigea Sstsh- 
rome wetraffene Velcreinkemes, wicks ven Misrbkei- 
station adder Vasuagen zwi-chen cine Metall wet cit 
Metalivertineaag za spteckon?s. beqgsiandbet ia. 

Miz fille dee Wirecintalte der Schowteve wenden fae 
tie Syeleme Kebalt-Silizion:,  Kepstec-Mcanenoieres — coved 
Antioon-Zink auch die Mischungswarmies fir dew thieexigerts 
Zustand aaxvgetorn. 


4 8. Rarher wd W. Oelsen: Mitt. Kais.. Wite.Jnt. 
Kiserderate., Osincatel,, 08 (810) SN. MRE Ws x, a. Ratureiw. 22 
(NNO) N. chests, FY. Raoebee: Stabt a. Bison cab ney 8. UE O8S 
We Oebnen: Stall n, Bice St Chiesa 8 8le Oey F. Rauber: 
Ntabl wa. Kien cab (it8in) N. 2008/14, 

#) W. Oetvon und 1. 0) won S.a tse 55090. OB Rae nee bst fees 
Mind Warde WGMde.-Baest, Biscaideo nebe., Ueenna tel. 618 (atetsy S. (30 33. 
wor Nacke Abeetshalé der veorbinrteenbenn Uhrig tet Ot, O0. 
vow Samson Wemmelstjerea (4 Metultiede. oy (htnk 
RANT et] die Ragelnince weiterer Ver-ucbe onit, bie nach deen 
gleichers Vestoboon straretaiedereat coset cach shots ghee bee cinfarhon 

Ceterhsnsen atsgewertet waist, | ee a Me 
Ny sterner OMe Bi. Nei 68h, O° en, Pte OMG, OE Ase, Oho. Pee-Oti, 0° en, 
Ng Zn, Cu Nb caet Fe Ni, ; . 

. 1p Niectoar obior New Hodlereagayeerss ween 2, Rdeee a Rhee: Se veeeelRegees 
thes ranectiette «beet Shee tamed n. Uta ib stess bee Bie oberftere, Bernd. 

Heats ty ctor Mt odigdey th, feroist see ze lem tone G1, Mar tine CRaripans: 
Wes Wa uebeene ctor Veabae je tb ett an. fw WPS . a8 
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I. Dic Versuch. fihrang. } 

Ucher das Cennd: ataliche der Versuch flrung wande 
lereits von FE. Kosher and We Oelseny b ket. Ve 
sich dhe Atbeitaweise wad dae cinfachen Gerte bet den 
weitere Ver -aehen Dewahet haben, seen sie eS Veetlen 
fue Pecehiivden, MB we enthiclste Utiseritsss ined bie 
sehiwdciurichteagen ancicchen, Fie Temperature tis 
gene tambon swet hheue Widerstandaden sur Ver 
faye, fur bebere Tonperatacen awei Bargcchlo® item nach 
Tampann, die ci schuctles Schiele weed astern Kezetes 
dey Terperatar ges tatten, Me Schaelatioge! fiir Munineae 
(sen his Loetney, Zink Mead bas 749%), Sutimnon chis Tet) und 
Kupfer (hi: Lott) dienten Coraphaittioed, die cine (9 :ydotion 
der Selinelen wenn nicht védlig verhinders, £2 hocks ethete- 
fick Lemmen, Mit cince nennen-wetten Aufkeltuug dee - 
venaunten Metatle ist in chen angegebenen ‘Ter perater- 
fereichen nicht Zu rechnen, Kieen, Kubalt, Nickel wed Sie” 
zim warden unter cine Kalk ifikatschlacke oder ancl wate? 
ceiner Sanddeche in) Sandfiegeln niedergesclunedzen, Vet 
‘Temperaturen bis 100" wurde die Temperaturur: ag tit 
Therwoclenenten, bet hidheers Temperaturen mit cierm 
Ulahiadenpyroneter darelygefiilest, 
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mcrden, <o dats das UietSt mit dog Metallschmetze grschattet! 
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sdechen 20 erziclen, Hee Sanddevkel kann puck di:cek clare 
Teichter eretat wenden, war bei Versuchen wit subbro 


Zuni Spritzen weiven qNicked- Abedin). 2a a 
durel einen hergreiienden Deeked yorehlecse, so de .@0 
in Wasser geieackt wenden kann, eho daft ers in dee 
tnere yeolamat, Das Reaktion-geli® wink md. Ville deve 
Pecshtdriieeds dey olen Woserbakwieete ven at f 
gehdngt, Der Gesu wasarerrt i 
wert fae das be Alb, 1 peavigte Ciefil, dea Nebr und de 
Thermeamweters beisug Tao bbe 78 Beal 
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content dronped to below 9.02% alse, # rection of tne iron an‘, 
‘ of the cobalt ucs refuced to sier. 45 ale ~ 4, the_* was «sed 
(: arain the vvrissry cluninvs rtp chorechertan. fa the previotr- sections, 


: ee | 
The rencltes mietel uns emef lly acaridined orior to pouring, °f 


(castin:-?) “y means of a c-inse pall and hy addins 0.5% Im, Such 
a deoridation is absolutesz ocecssery sines at 1,420° the nicke. | 
4s cble to @issolve wp to ".55 "io fron its silicates. A high oxide 
content of the nickel could frbify the hent of fornation particularly. 
of nicxel-alutinim rlloys considersbly since the reaction. 

zie +2 AL——p 2M + Alle, 

{ ylelés the very Jarre quantity of heat of 295 teal corresponding 
to the Cifferenes metucen the hent of forastion of alumina and 
thet of niczel(Tr)ozite, “his oiditione: heat effect in the case 
of exide-conterinin: nice) nelts honte nouperr especially clearly 
in the first ceett slvednus scoomis. In the exnperinents dealt witt 


dn thin pepor auch atsers: (focn uere cant under the deoxldation of 


ene 


the nierel “welts bye of the Vine ablilente ale: and the agg ; 
3 DEFENDANT'S 
. EXHUNT 


1V-2_ 


= 


of nenernene vn otmie thy surttetent, 
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urement Lt was observed that, upon 


cyen without ony mens 


pouring nickel (1,499° 5) into liquid pluninin (5 359") the reaction 


yiclds a much hisher tenpcrature of the nixture thm upon the 


addition of cokalt, The mixture lights up to produce a glaring white 


even then scen throush rather dark protective lasses, “hen using 


equivalent anounts of aluninua and nickel, tenperatures of close to 


2,999° should te reached in spite of * considerable heat loss re- 


sulting from tne nreviously cold eruciblie, It is certain that the 


crucible ven hented to nore then 1,459°S in the reaction zone since 


its frarments (ody?) was sintercd in a mlnse-1ke manner and also 


short duration of the |, 


shoxed sicns on the inside of fusine off. The 
| 


increase in tenperature was sufficient to reduce up to 2; si from 


the crucibles hy means of the aluminir:, htt only in the case of - 


melts having av oro:. 59 anton 4 Al, where the hnichest final tempera~ 


tures ere reached. A part af the ¢ exporinents using approx. 59 atoms ' 


Al uns therefore reneated with erucities heaving a high content in 


‘alusina (> 60% 41203) in the renction vessel, The silicon contents 
reneined below 9. 53, wut the renction heat vas not noticeably : i 
less then when in;; sond erncibics. he silicon contents of the 


elloys were nevicetsd when enteniatinn the heat of fornation. 


pee) 


Table 6 shous the results of the e:merinents including all 


datn necessery for the enleulntion, orrew.e4 necordins to increasing, 


Alvin: contents of the rlloys ‘me velves for the heat contents | 
of the alietlim: emt pain be seen fron tebie 4% entVVor fir. 13. | 


Rerereing the heck content of the ecomidizes nic:el, experinents 61 | 


ont 62 wrielé the valine of (27% + 1) erl/: for 1,599°c (29°), whieh | 


4s hovrever hy mbout 27 hisher then the date ;iven in the literature | 


shovinwn weeps of 253 enl/;;. The erlewtntions vere of course based | 


ganas - 


aw 
on oa om velne écteraines? uncer the sent exoerimental conéitions. | 


| 
ae com oersson of colmend 2 cud lt of trible 6 shous directly 
the sie nifaate of She hank af yooakiae oi cononred to the heat 


quer Sitios amb faoss Serf aavte ah oy the Void vluninen and the 
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| Lieuld aletect, ven et $3 abr: . it (c<portlicnh no. 59) the re- 
{ action Sent is nere then 120 ef the sm at the Sent contents, at 


4S.) oton [47 the reretion bert ts clventy 1395 of the heat con- 


tents out in. 


“4s, 19 shows the heat of for-ation of the nickcl-aluninus 
elloys ver c~rem-cton on a function of She aluninim content (in atom 
( 4). Throvrh the enccrincntal »«ints n treerc 2 bc de can be 
droun witch eh ooink «, et 52 ator 2 fl, aes a chery peat onténly > 
slizhtly soyend tecein at coints & (ot corer. 25 atom ° Al), da (at 
enprox, $7 nton ; Al). Gther chereetcrintic concentrations cannot 
be derived fron the exverincntal roints with certainty, The relation- 
shins preteen hect of formation and conecntration ere thus sinilaer. 


if%-. 14) 
to those in the systen co=1l, mt substentially different from those 


¢ in the systen veo4l (fir. Us). “he treet 2 bode is nearly 
synmetricel with resuecs to the verticr] at 59 aton!, the alloys : ee | 


rich in clucinun cxhibit om only sli-htly ;rerter heat of fornation 

(ver ;rem-nton “1) than those rich in nice] (Ler ¢;ran-atom Al). 

The hert of fernetion of the nic':ct-rltinus oliny having 50 aton % 

exceeds the ons correso2endin:: thereto in the synten Co-Al by anrrox, 
( Wh %enl ote creiento: of alloxr, od the one corresnonding thereto : 


in the systen Ta-fl even ty aonrox, 11 eal >er -ran-aton, | 
a nent of formation - concentration relationshin of fig. 18 


corresnonds connletely to thie data ovavien’ by the phase din; ran22) 


Mh-fAl (fic, 19) sith resnect to the coneentrations and also with 
resnect to th: stability of the verionz nanses that occur. The com- 
pound TLAL is cheroetcrize’ by a vertieuloerly hich pesk of its nelting 
C point curve, which onases the meltin- scoint of pure nickel by about 
199°. (in the whane ALarran SCn-Al (f1-. 17) this difference is only 
e W499; tn the vhacte Minera Pe-/1 (f1-. 15) colieification at 59 atom 


° 


£ Al Aoes not atert tilt 1,239°, 22. 279° below the melting point 


of tron] Sioree. Merete, tie fesvewrs “Tt, (ae 1,132°) nnd NiAl, = 


ri 


(Ah2°yonelt at a unech Jower teaseraturs cith dsconpesition, Jt 1s 


therefore wnderstantehie that, coapared to tie sonpound ULAl, these 


oh « 


“ie ‘ i 
= i154 


sompounds do not appear as nariedly on the section ec dec of the 


heat cf formation - concentration trace, 
The vbreax b at approx. 25‘atoa ” Al is close to the cutectis 


point ef the «and Bmixed crystals (crystalline solid solu‘:tons?) fount 


at 1,370° by A.G.C. Guyers 
4t is also evicent from the phase diarron thet the mixed crystal 


slts with only sli¢ht cleavaze. But, according 


having, 25 aton > Al n 


( to I. a ntatenents, 1t 1s the concentration range from 0 


to 35 aton 3 Al that requires further research, From the therto- 


chemical point of vicw, the bond relationshins in this concentration 


range should not be very conplex, At any rate, 4t could be assumed . 


that in the entire range from 0 to 59 aton,t Al in the mixed crystal - 


gones the co-nounds HigAL and iLAl ore stable. The course of ths 


section ab and bc corresponds écfinitely still to that for 


} hetero;enous mixtures, 


The following values result from fiz. 18 as heat of fornation 
of the crystal tynes (including the alloy havin; 25 aton % Al as Niy 
which was not rarked as phase in the phase diarran): (see tate IV). 

i The muzerical values indicate that the sarc rule proves 
; C to be correct that was nentioned resarding the hitherto tested syste 
‘wt that cen be dircctly dertvea “xom the heat of formation - con- 


| 
relationship. The heat effect of the direct formation | 


centration 
of the secondary compounds fron the clements is higher by a multiple. 


than those of its indirect formation fron the nain compound MLAL ty 
addition of nickel or aluninun, The indirect formation of the asain 


compound fron the secondary compounds occurs always with reat heat 


$ enission, 


The mixture heat of the melts was not determined. But it 
could not be considerably smaller than the heat cf formation of the 
alloys, This fact is indicated by the temperature increases upon | 
pouring ths tro netals torether, ; 


LL LLL LLL 

15) H. Ransens “or Aufbau der Zueistofflerierungen, Eerlans Julius 
Soringer, 1933, pp. 108/15 

21) cf., for instance, %,?, Yardenheuer and f, mraunst viitt., Nais.- 

Wilh,-Inst, “isenforsch., puesseld,, 17 (1935), pp. 127/32, as 

well aa . Celsen and G, Tremers Hitt, Xais.-ilh,-Inst, Eisen-- 


“e 


forach, "wessala, 18 £1996), pr. 89/108 
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The he:ris of formation of 49 ton wry and 27 binzry allyys In the ni’: + dtanhum + , 
<luninine sp-teun Goo the componwet mi; have bica determina dy by means | 
of a coh tineter doatiled prosivg fy. View the scat. the fiom! * . disyra hugs 
bern dean, and some infounation ow the phar di. zain has at.eta:+. ‘aed fro the 
heii-of Lorictins Cues. s&s Well as ft A my an dye : 


: Thermodynamic dita of alloy systeass sre required fer (2 1207e accurate * 
’ deteeination of equiliheum diagrama, ths assent ef po. &*+ production 
ei nicthents of alloys fro. otes, and the study of the reasons for t"~ : * Jive stability 
Of interctallic phous ‘The dats foe binary maialiic spt... < . BOW being « 
shyaly accumulsted, but very fitth is as 9. known abouf t+ r  «modynaaits 
4 od propertivs of toriasy nictatlic systems. A fcw ternasy systems « ">". un motes 
Oe wcie Mudied by Oct.cn and Lichteabsrg § who pourcd moltea ati... “ g Fe + Ni 
and a molten sctal (c.g. AD into a calorineter where the niixtiiv v9 allowed te 
, cool to room temper.tuve, and the heats of formation were bal. i ssubtcacting 
+4 the heat contents of the compuncnts from the nwasured hat ¢* *. Measure 
ments of the clectromotive forces betwoen liquid terncry att:: «° low melting». 
point, such as Cd | Ph | Sn of Za 4 Sai Sh, and the baze r--..:.! of the alloys . 
eRe have bern carrivd out at the Mi Ats Institute of Tes = * zy? and a’ 
Modena Univenity E.nvf. as well ps vapuur-pressure mews. = «3 WETS, used 
by Malla? and his associates to study the fiquid systema Na ; C4+ Wg and 
' Nat Jig -+ Wb, and Atgcot and Weleman $ neenutly publich-}: .. invesiizotion 
i ie Ae of the systems Cu ' Zn ¢ Ga and Cu + 7a + Ge by me. wa. 3 dew-poing 
‘ wt muthod. 
hie ee ~All these measurements deal with the the:mochemics? cf":.1: .7 adding ont 
ikea metal to a binary of ternary alloy. ‘Yhe present paper pives ? ::) . £ formation 
oe § ; - un direct combination of thece different metals, The systems! 2." am + nickel 
ae ae 4 titanium was selected, fiest, becuse the heats of formation «7 > nary sboys 
2 ee were already, Fnown, and secondly, became it was hoped the 32..°° . might fous, 
eos the basis for further asesments and considerations, oa the ¢. - , thas ig was. 
oy F believed the system was simpler than it tumnsd out to be, 
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¢. sas about 36 g and their heat capacity approsimately equal 4 that of the compacts, 

. Tos wwrresponding hyve in accuracy was compe ated by the ase of 2 precivion prude 

nating current watt-hour micter made Chamberlain and Hookhom Lud. and tested 
ly the Lloctsicity Divi.ion of the Natknal Physical § aboratery which caimuted its 
wocesy to ¢ O2 Yo 
, Speatsncous reaction usually set in whea the compacts had ccached a te ature 
buen 730° and 850°C, - 9d the temperature then ree 20 teiwcen 1000" and F OC, 
4:) occasionally even to above 1300°C, deproding on the heat of reaction am! the 
kop craate of spomtancous rc : 

|  Sxme of the alloyed specimens were powdered, annealed (10 min), and caaumined by 
28 X-ray diffraction mcthod using a standard 19 cm casera and nickel filtcred copper 


tation, The cxposure time was 3h. 


RESULTS 


.? fadiacramand they are 

oe Lats of formation in the 

“! bated above their melting points, inte a calorimeter, where 

4 Epil and allowed to cout. The present retults are numerically ower 

LU tisbet’s by 10 74 oF less, that is just within the clined 5 

24 Wh that method some wsidation 1s like!» ( oocur, and, 

-f thkel had ta be used the oxygen conte which was not known so 
jis mule for the heat cifect of oxygen jong from nicked to aluminium, ¢ 

i Jraswnable te assume that Ocken ‘and Midde's revults were sumewhst too 


3 
ij Tames 1.—-Exrrapcunvat. 1LATS OF TUAMATIION OF NICKIL | SAFANIUM | ALINGgIELNE 
: ° auwWs 


na. rf phasce pocnat® 


one: Ni [ref. 1 
one: Ni (tq) 


one: Mi (104 

two: Ni-+ NiTE LG 
awot Ni F NieWi (4 
two: Nib NiTe (04 
two: Ni & Niebi ft 
twos Ni Nit 4 
swat Ni-b NesTi (108 
one: Niytil 

one: NiyTil 

une: NiTh [te 

one: Navi (tg 

ene: Nifiz (10 
onc: Niflz (109 
two: Niliz + Te 
two: NiTh,-+ 34 (04 
two: Ti+ NiTh 
two: Ti+ NiThe 


two: DajTH + BOAT 
(theec) (A009 

one: Ni 1% 

one: WHAT 

(wor (AU); twos NITi + Nig TiAl (5 
dthrced [A009 : 
ome: NiAl (99 


E 160 
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. : atomle % me SN, e gb te carbon, it vas on 3 with dry hye 
Ni ia. a caly ale - Ro. of phacerrsme eeatiined ware Mans.” enee my 
SE uritics, Le. main 5. Schon, was ‘s 
300 00t—«*S'® 920 thece: Nifi, 4 NiTIAL | (NITH) UA; WN nie es: ponds 
‘ three {mj » calfg atom nichet hey & Mtrted fren 
_ oe G 206 710 two: Nit NisAt (MI : i the main physi:.t cree conics fre a 
750 $0 200 9100 one: NiyAl; an ont (M4) 5 The total ertog condo * mv these two: 
uy 200 me 6.0 wor BEAL: NHL, Gao) [AMY fo yalus, and was generally | waves x 13018 
sue MO 2040 BO) Gwe) [Al] : 
0 so woe yOW Os Eee 
we 0 Wo Komp (three) (AMY j 
suo 250 250 13100) one: NisliALL); one (en]s one [Aly < 
23-0 300 250 YoId two) EMI i 
“== 70 i) w0 19310 two; Higat . NIAL (EY) 
wo re) we 11590 (three) [4/11 | 
0 10-0 0. 11200 (three) [AM] > 
308 t00 MO Rye. one (Ali » 
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200 0 we Ouwm three: ati bs Nig FiAl 4 “— feis 3 
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: 150 s08 350 9849 (twop (M08 : 
——~— wo r 408 1M one: NuAL {tf} é 
$58 50 400 12470 (awo) M4} } 
00 ton wo 13490 (twa) (A/Aj iS 
450 180 ae 13090 (two) [ANE] - 
wo he 0n (129s : 
wo ard a8 12078 (two) iain i 
+e 400 uO fasta three: TIAL 4. NisTiAl + GTi fel: 
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—~-- S00 tC) +e Ise ane: NiAl 1) | 
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s 45-0 we 9 _ 
480 e 530 14078 = one: NiAL {ED} erroe in-oves leteness oo 
wo e ao (1378 one: NisAl LU} { ae eos <i ss oak 
wo we a0 1240 (wo) [AH] } : for instance, equil>. "0 should have b 
200 28 amo 1820 wu) [AA] in additiua submnitn | to X-ray and micn 
354 e 601 tw NisAly + NIA EI) ; The rsuhs ane rer. 8 in tho ist Oh 
250 t 73@ quay one: NiAl; HE) H [ov} niceoscopical : : -tysis. The phate 
-” = = 220 "f aystem being knee only in parts, then 
150 we 750 o3W two: TiAl + —s bg rewlts cones 8. c juilibeium const 
we —_-. she une (AM) € probable cauilit.is.s conditions which 
106 150 750 gow ous MEY 1 {examinations of 2%: “toys showed mu 
ad 200 30 sole r.0) fon At drawing the isccntl: "cs (fig. 2) some 3 
‘ “3 formation. 
_ © Chemical formutac indleate structures obi! mainly by X-ray analysis, rather ) A few results v2... ancertaia bicaun 
San chemical compositions Parenthescs indicate that the X-ray lines chasacteritic §1 These ase given in Se + Vets in table 1, coh 
of the phrase wese very weak, ui temperature of 2+ 3's". CC 
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All the reaults of table Phave boon concsted for dngenity chets in the manner ibe- 
nibed in the cater pauper Phe pocuble exchanre et oxyres and nitresen Rotwcen 
‘canium aid aluntiniia bas boat raided bbe carbons) aibel powder contained 
bfleabons it was treated with cry hydeeren at 528 © amd deyasad. After this the 
ombined oxy yo aid nitreen Contcuty were tow than 808" L  Bhe correction for thee 
mpuritics, Le. mainty the curben, was calculated te he P80 cal e atom nickel if paved 
othe aluminium, and 280 qabrf paved to the Gian, Anavrave corcctinn 20. 110 
ap atom michel has been subtracted from the expeumental heats of formation, 

‘She main physical error comes frown the wett-hour meter @- 027%, see above), 
he total error coming from these ter souress varied somewhat for cach imlividual 
alue, and was generally berween | 150 aad Beal g atom alloy, He dees not include 


eee ne se ome eae eo mm 
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lia, do-- Heats af formation of Ni: Vii AD alleys for varives sections, Numbers ie 
the diagiam indicate atomic percentages. 


the erro duc to incompleteness of reaction which was ato discussed in the cartier papers 
Sirce the compacts were at a high tempersture for some time, for 4-7 min above oc 
or instance, equilibrium should have been approached clowly, tut several atloys wre 
"" addives submitted to N-ray and miccuscupical antlysct after the calucictsic reuctue, 
the results are recorded in the fact columea cf table | and indicated by fl + X-ray oF 
ma micro copial analysis, Phe phase diagram of the nickel i titwium {- ahuniniem 
Iivsem being knees only in parts, there is no way of ascenaiaing whether the anatytical 
Weeschs corresps od 0 cquilivium conditions, but they are not ia contradiction with the 
— cquibycsam  comditions whah will be disused briefly dokww, ‘The X-ray 
cminations of the alloys showed nv trace of the unreacted metals in any Cae. ta 
has becn given to the bigher heats of 


rr, 


by aes. esetystg rather|l A few results were uncertain became a short-circuit prcested individual catibrition. 
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_ Poole and ume Rothery ! and the nickel |. aluminium diagram as shown la 
the Institute of Metals scrics \) have been used for the phase relationships given in 
the last colunn of table 2. 
Some additional information on the phase relationships may be obtained frome 
+ the heat apainst concentration curves, If the free encryics of afl the phases ja 
F SP pine : + the system were Known, the construction of the equilibrium diagram would present 
wat fen =, eat catia ‘oliyecleag ! nw difficulty. Since entropics of formation are, however, not yet known the he-t 
the hast two b-:..; the two binary phases with i curve: only can be used. Any additive property in the system, such as the density, 
iagrams, - NiTs, atu has a smalt cffcct on the enthalpy, or entropy, must follow certain rules, Where the sectional curves 
. to “3 (eg. fig. 1) cross a three-phase region they must be straight Fincs; where they 
j cross a two-phase region they may be cither straight or curved depending on the 
dicction of the section; and in one-phase rcrions they are usually but not 
A necessarily curved lines. Infections in the curves are thermodynamically possible 
hut ave expected to be sare. The curved and the straight portions of the heat 
curves in the binary scctions, paralfcl to the three sides, may be assessed and 
vindicated ina ternary diagsam. Aay concentration at which three straight portions 
‘f intersect should correspond to a three-phase region. Where a straight intcrseots 
2 curved portion a two-phase region is indicated, and the inserscction of fires 
ie curved portions shows the presence of only one phase at this composition, Since, - 
*S however, enthalpy against com cntration curves in a homogencous phase may 
it ake be straight lines only the one-phase regions are unambiguously defined by 
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¢ been plotted f; z < number of sections in various 
Examples are 3!:3.2.8 in fig. 1. The cmpty circles, 
vother curves, i204, «ce versa, the curves of fig. 1 
intespeixion. 

heats of forma‘. ::, t:1ve hecn obtained from the 


this method. Concentrations for which the type of curvature could be clearly 
S deduced froin the scctienal enthalpy against concentration curves in three dirce- 
_ tions are suppkemented with this information in table 1, na teuticated by {AM 
* If the curves indicated a point in a two- oF three-phase region, the number of 
phases has been put ia brackets. 1 is scen that for those compositions where 
' the number of phases was obtained from the Al curves ats well as from the X-ray 

of microscopic imestigations the results agree, with the onc ception of ths 
{ Ni | 3041 -i- SOAL alloy. Since the heats of formation were determined fa 
+ Concentration steps of not less than $ atomic “2 the phase houndarics stl 
+ mated from these measurements cannot have an accuricy of better than 

1 $2 in any of the thice directions, On the other hand, the short duration of 
, heating (from 4 to 7 min above 990°C) may net always have ied to compicte 
| cyuilibrinm by a few percent. This possibility was mentioned in the cartier paper ¢ 

where it was pointed out that the resulting effect on the heat valucs would gencr- 
afly have been within the estimated limits of accuracy. The composition 
: JONG-1 3778} SOA is protably very near a comer of the three-phase ficld 


= Se ‘ot TiAl | NisTiIAL-+ NiAl and, owing to their relative inaccuracy, the two methods 
of estimating the phases gave different rewlts. tee iia 
: Since the system nickel +1: titanium {- aluminium contains at feast 
inem+h + Abtpena. phases and is consequently rather complicated the author has refrained from 
. drawing a tentative phase diagram, but the information contained in the lat 
RELA TNE 3 _ Cohema of table } may assist in future work. The cquilibrivm temperature is, 


however, net eccurately defined. The temperature of measurement was about 
» 275°C, but the equilibrium would have “ frozen in“ at a somewhat higher tem- 
Perature, estimated to be between 500° and 700°C, that is about the lowest tem 
Perature of Taylor znd Floyd's study. The phase boundaries of the binary phase 
; diagram have also bocn sclected for 700 C, 


The work described above has been carricd ont as part of the gencral research 
‘Propramme of the Mctallurzy Division of the National Mnysical Laboratory, 
* and this pc per is published by permission of the Disector of the Laboratory. 

The author desircs to acknowkdge the assistance rendered by Mr. E.G 
Sutherland whe carried out the experimental mcasurcments, and the advice oa 
the electrical equipment scceived from Mr. A. Felton, of the Electricity Division 
of the Laboratogy. 
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in chemivul nickel coating, 


anigen 


chemically deposited nickel alloy coating 


The Kanigen process is a method for depositing a uniform, 


hard, corrosion- and abrasion-resistant 


nickel alloy coating on iron, copper, aluminum, titanium and their alloys without the use of electricity. 
‘The coating exhibits many desirable properties not normally associated with metals or metal plating. 


On the basis of electron and x-ray diffraction studies, 
Kanigen nickel alloy coatings, as deposited, have the 
characteristics of an under-cooled liquid. The as- 
plated coating exhibits no detectable crystal struc- 


- ture which undoubtedly accounts for the virtually 


zero porosity. Metallographic studics show that the 
structure of a Kanigen nickel alloy coating Is vn- 
affected by the nature of the substrate. It is not 
affected by the coating thickness. ‘The growth of a 
Kanigen deposit originates from multitudinous point . 
sources, or catalytic centers, on the surface of the 
basis material. from these point sources, coating 
8-owth proceeds at equal rates in ail directions. On a 
wi prepared surface, the number of nuclei is so 
arge that growth proceeds as a series of plane fronts 
arallel to the original surface, thereby producing a 
uniform thickness regardless of the contours o 
the part. : 
Kanigen nickel alloy coatings are free of voids. 
The conformity to the substrate is so excellent that 
there is no observable void between the coatin and 
the basis material. Only gross aberrations of the basis 
material surface which prevent proper pretreatment 
or act as gas pockets can produce a pore. Otherwise 
the coating is pore free. 
‘The actual condition of the surface is important as 
discussed later. Very rough surfaces may be difficult 
to clean and may actually have small pockets which 
act as gas traps. On such very rough surfaces it may 
be desirable to apply coatings in the order of 0.001 
inches to 0.002 inches to achieve the porosity-free 
coating given by a very thin coating on a highly pol- 
ished surface. 


When coated over a highly polished plane surfaces . 


the unevenness of the coating itself has heen wiieas- 
ured to be between 5% and 10% of the thickness of 
the coating. 


‘*Kanigen is a trademark which identifies chemical 

nickel coating by General clmerican Transportation 

{Corporation and us licensees, the ~~ resulting 
a 


Sherefrom and compositions produced by them for use 


3 
A number of tests | ive been made to determine the 
position of Kanigen, at leas. relatively, in the electro- 
motive series. ‘These tests were performed by checking 
the galvanic currents between Kanigen nickel alloy - 
coated parts and bare metal parts of steel, aluminum 
and stainless steel in acrated. 3% salt solution and 
in hot, aerated tap water. In the salt solutions, the 
measured currents for Kanigen nickel were slightly 
less than for electroplated nickel showing that Rant 
gen nickel-alloy is somewhat less clectronegative than 
electroplated nickel. ‘The corrosion current, and con- 
sequently the rate of corrosion of the basis metal, 
should be somewhat less with Kanigen nickel alloy 
than with electroplated nickel. In aerated hot water, 
there 2 _ to be a fairly striking difference in 
favor of Kanigen nickel alloy. In this case, the corro- 
sion currents were significantly less for Kanigen 
nickel alloy than for electroplated nickel. 


Chemical analysts : 

The average chemical analysis of Kanigen nickel 
alloy is as follows: 
; 2% 


MOCRBL oo oon vse ces ces cseese vases GOD 
PHOSPHORUS .......-e0ceceeeeeeee S-10% 
GAMO ccs gic ce ccas ccs ies sev ene 
GRYOEN ooo ccc s ohne cs eees sce s OUR 
NITROGEN 0.0.2. cee cee cee cee cee es CMOS 
| WYDROGEN . 2.0.05 ee cee cee cece 0.001 
Plus trace impurities of cobalt, aluminum, copper, 


manganese, iron, lead and silicon, 


Specific gravity 

The prea dte of the Kanigen nickel alloy coat- 
ing, determined with an accuracy of 0.5%, 18 7.9 
The specific gravity of the recrystallized coating 
after being heated for one hour above 4oo°C was 
measured as 7.8. One pound of the coating, as-plated, 
corresponds to 24.5 mil square feet. 


— Melting point s635°¥ (890°C) 
00644 
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- Electrical resistivity 


approximately 60 micro-ohms/cm/cm* 


Soefficient of expansion 


13 x 10° em/em per °C or 7.22 x 10% in/in per °F 


Thermal conductivity. 
in ‘‘¢ order of 0.0105 to.0.0135 cal/em sec °C (calcu- 
lated) 7 


Hardness and ductility 
ROOM TEMPERATURE 


The normal hardness —, (measured at room 
temperature), ‘averages about soo Vickers hardness 
number, about 49 Rockwell C. In this condition the 
coating is amorphous and exhibits the characteristics 
of a super-cooled liquid. Hardness measurements are 
made on chemical nickel coatings by means of a 
micro hardness tester of which there are several satis- 
factory machines on the market. The hardness testing 
machine makes a small (micro) indentation in the 
coating under light loading. This indentation is meas- 
ured and the readings converted to standard hard- 
ness numbers. It is very important, in obtaining 
hardness readings on coatings, that the sample have 
a sufficient thickness. If readings are taken on coat- 
ings less than 3 mils thick, considerable error will 
y encountered because of basis metal effects. It is 

‘ferred to have at least a § mils thick coating to 


~ Ketermine hardness by means of a diamond indentor. 


Heat treatment at 752°F (400°C) 1 hour causes a 
finely dispersed precipitation of a nickel phosphide 
(Ni,P) in the nickel-phosphorus matrix. The result is 
an increase in hardness to approximately 10co_ 


E 165—~3 


Vickers, about 7o Rockwell C. ‘The coating, however, 
is quite brittle in this state of maximum hardness. 
It is recommended that in those cases where parts 
are subject to high loads of the possibility of damage 
front impact, the heat treatment be carried out on Ho 
descending portion of the curve e.g. (s00°C-600°C). 
Kanigen nickel alloy plated on steel can support 
2.2%, total strain (under load) without showing sur- 
face cracks. The ability to support plastic strain is 
increased to 6% after heat treating the coating at 
750°K for 14 hour, and even more by heat treating 


the coating to 1550°F. 


ELEVATED TEMPERATURES a 
‘The coating hardness at clevated temperatures is 
given below. 


TEST VICKERS 
TEMPERATURE °F HARDNESS NUMBER 
75° 3-90 
goo 230 
gto 160 
1100 sft for reliable 

measurement 


At elevated temperatures, tests of Kanigen nickel 


alloy coatings on mild steel specimens stressed in 
tension to fracture yield the following data. 


. ‘TEST STRAIN TO CAUSE 
TEMPERATURE °F CRACKS IN COATING 
800 2.5% elongation 
1000 4-0% clongation 
1200 cracks only in neck 
area of specimen 
1400 after fracture 


Heat treatment curve of Kanigen ch emical nickel alloy coating 


1 
100 — piensa 
ardness num 
1000 - measured at 
room temperature 
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700 - 
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Heating ‘Temperature (°C). 


The curve wes made by heating 
the parts in an inert atmosphere 


600 700.—Ct 


a. me | 
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Frictional properties 


Tests involving various metal-to-metal systems under 
ron-lubricated and boundary lubricated (chlorinated 
_ afin) conditions show the following results: 


KANIGEN NICKEL. ALLOY (KNA) 


SYSTEM UNLUBRICATED LUBRICATED 
Chrome vs. Steel 0.19 - 0.23 0.13 - 0.12 
Chrome vs. KNA 0.43 0.30 
Nickel vs. KNA galling 0.26 
Stecl vs. KNA 0.38 0.21 
Kanigen vs. KNA 0.45 0.25 
Chrome vs. Chrome 0.43 0.26 
Steel vs. Steel galling 0.20 
Nickel vs. Nickel galling galling 
Chrome vs. Nickel galling 0.20 
Steel vs. Nickel ~ 0.20 


Abrasion resistance 


‘The coating provides good abrasion resistance if lubri- 
cation is involved or if the surface temperature is not 
unduly high, Laboratory indices of abrasion resist- 
ance must be used cautiously since there are many 
variables that affect abrasion or wear resistance. The 
only satisfactory test is actual operation under 
service conditions. 

For comparison pu abrasion tests made on 
t'» Taber Abrader using a CS-10 wheel and a tooo 

4m load for 5000 cae gave the following wear 
index numbers: 


a. Hard chromium plating 2.0 
b. Electrolytic nickel (Watt bath) 14-7 
c. Kanigen nickel alloy—as-plated 9.6 - 


d. Kanigen nickel alloy—heat treated at 392°F 8.7 
e. Kanigen nickel alloy—heat treated at 572°F 4.4 
f. Kanigen nickel alloy—heat treated at 752°F 3.2 

. Kanigen hickel alloy—heat treated ac 932°F 2.7 
4 Kanigen nickel alloy—heat treated at 1200°F 1.3 
The lowest Taber Wear index number indicates the 
greatest resistance to wear. 


Porosity 


On well machined and prepared parts plated under 
laboratory conditions, Kanigen® nickel coatings will 
have zero porosity when checked by any. known 
industrial porosity test. Kanigen nickel coatings ap- 
‘plied in large commercial plating plants to mass pro- 
duced parts will have an unusually low porosity when 
compared to other metallic coatings. 
‘The quality of the coating is quite dependent upon 


the surface to which it is applied. Ideal or near ideal * 


se ry can be obtained only when plating very 
si oth surfaces on metallurgically homogencous 


Y parts. 
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Salt spray resistance 


A test commonly applied to nickel coatings is the salt 
spray test ASTM-B-117-49T. Kanigen nickel alloy 
coatings on cold rolled steel withstand exposure 
more than double the time required by the test 
specifications. 


Coatings .0o1 in. thick on cold rolled stecl do not 
show rust for g6 hours or more. Coatings 0.0005 in. 
thick on cold rolled steel do not show rust for 64 hours 
or more. When failure finally occurs, the rust spots 
show no tendency to spread even when the part is left 
in the salt spray chamber for as long as 1000 hours. 


The character of the surface is an important factor. 
Results better or worse than those just indicated may 
occur where very homogencous surfaces or very non- 
homogeneous surfaces respectively are plated. While 

ractically all plating cxperts agrce this test is not 
indicative of porosity, that it does not correlate with 
service life, and that results are usually erratic, it 
is felt by some to be a qualitative indication of cor- 
rosion resistance. 


We feel that the salt spray test produces corrosion 
—which always takes the form of pits—by a galvanic 
type of action. It appears to be a self-accclerating 
process that actually induces pores or pits. Varia- 
tions in the basis metal such as slag inclusions can 
cause poor salt spray results though there is no notice- 
able cffect on acrated hot-water tests. 


Adhesion 


Adhesion of Kanigen nickel alloy coatings is excellent. 
It is extremely difficult, however, to measure, or to 
report adhesion since there is no standard quanti- 
tative measurement technique for metal coatings. 
Reported values are ir. she order of 30,000 to 60,000 
psi to steel. Kanigen nickel alloy coated steel speci- 
mens show no flaking or chipping of the plating when 
gels to the breaking point in tension, When 

Canigen nickel alloy plated bars are bent 180°, there 


_ will usually be microscopic —s of the coating 
abe to the axis of the bend on t 


¢ outside of the 
bend; however, no flaking occurs. Because of its high 
hardness, a chemical nickel coating will sometimes 
show compression or shear fo” »re (especially in heavy 
coatings—1 mil or more thick, on the inside radius 


‘of a 180° bend test specimen. This occasionally results 


in some apparent flaking. Actual microscopic obser- 
vation, in many cases, has shown that the .separa- 
tion line is in the coating and not between the coat 
and the basis metal. ‘The adhesive force to the basis 
metal, in these cases, exceeds the cohesive force of 


the coating itself, 00646 
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Pffect on mechanical properties Basis metals that can be 
uf high strength steel Kanigen nickel alloy coated 


Kanigen nickel alloy plating of SAF. 4340 stecl speci- beats water 
mens treated to 200,000 psi and 260,000 psi produces cast iron (machined surfaces coat excellently; the coat- 
no effect on tensile strength or ductility of the base ing on as-cast surfaces may be porous depending on the 


santerial. quality of the casting) 

‘The impact energy absorption of SAE. 4340 st oid sreet (including stainless steel) TITANIUM 
specimens treated to optimum Charpy impact resist- pecs pst = eoehrgag 
ance is not significantly altered by Kanigen nickel 
alloy coating. «Zine, lead, cadmiuns, tin, bismuth and antimony cannot be coated 

F . . . and usually prevent coating G7 Cause poor coating on the part 

Kanigen nickel alloy plating plus baking for h dro- with which | are associated if the leaded area is fest se 
gen relicf reduces the fatigue endurance limit of SAE large. This precludes coating on soldered parts using tin or lead 
434° R. R. Moore reverse bending specimens by 25%. solders; however, brazed or silver-soldered parts may he coated. 


Corrosion studies of Kanigen chemical nickel alloy plating 


: it should be kept in ming that commodities listed in the table may vary from batch 70 batch in trace constituents that could affect corrosion rates. Where 
‘ ar dente use 18 contemplated specific corrosion data should be obtained for the commodsy. ; 
COMMODITIES AND TEST CONDITIONS UNDER WHICH CHEMICAL NICKEL PLATING IS CONSIDERED SUITABLE 


Test Aeration immersion Heat Treat Corr. Rate 
Commodity - Mils 


Acetaldehyde 0.02 
3 Acetone 0.003 
Acetylene Brom. + 1% water Nore 
0.016 
Chloride, “Wet” 0.17 
Ammonium Sulfide _ 0.15 
Ammonium Sulfide Thiocyanate 0.171 
Amyl Acetate 0.0019 
Amyi Chioride 0.013 
Beer 0.0078 
Benzyl Acetate one 
; 0.0016 
Benzyl Alcohol _ 0.0936 
Black Liquor Skimmings - 0.01 
Boraxo Soin., 0.120 
Calcium Chloride Sol'n, 48.5% 0.02 
Caprolactam Monomer 0.03 
Ca Acid 0.06 
None — 
None 
0.14 
0.15 
None 
Linoleate None 
x Coconut Oil Fatty Acid, Water Sat'd. 0.08 
Cresylic Acid None 
oe . Detergent Soin., 5% Tide 0.037 
a Dibuli Phthalate None — 
o-lichlorobenzene 0.17 
0.13 
0.009 
0.0065 
0.02 
0.107 
0.025 
0.012 
0.15 - 
0.022 


COMMODITIES AND TES] CONDITIONS UNDER WHICHE CHEMICAL NICKEL PLATING 


Te 


) Commodity 


insectisol 

Lactic Acid, 80% 

Methyl Alcohol 

Naphtha, Odorless 

Naphthenic Acid 

Naphthenic Aci, Water Sat’d. 
Nitration Toluol 

Oleic Acid 

Orange 're., Canned 

Pelargonic Acid 

Perchivroethylene 
Pctroleum—White O# 
Petroleum—Sour Crude 

Polyvinyl Acetate 

Refinery Brine Sol’n 

Resin (Amine) 

Resin Ae nal 

Resin (Alkyd) 

Rosin Size. 

Sodium Carbunate, 10% 

Sodium Hydroxide, 73% (Lab tests 
Sodium Hydroxide, 73% (Lab tests 
Sodium Hydroxide, 73% (Lab tests 
Sodium Hydroxide, 73% (Lab tests, 
Sodium Hydroxide, 73% (Lab tests, 
Sodium Hydroxide, 7 Lab tests 
Sodium Hydroxide, 73% (Lab tests 
Sodium Hydroxide, Lab tests 


Sodium Hydroxide, 50% (Lab poe 
Sodium Hydroxide, 50% (Lab tests 


Tall Oil Fatty Acid 
Tali Oil Fatty Acid 
Tall Oil, Refined 
Tali Oil Rosin 
Torpiees Acetate 
Trimethylphosphite 
Urea, Sat'’d. Soin. 
Urea, Sat'd. Soin. 
Urea, 25% Soin. 
Urea, 25% Soin. 
Water, Deionized 
Water, Deionized 
Water, Deionized 
Water, distilled 
Wine, Sherryt 


COMMODITIES AND TEST CONDITIONS UNDER WHICH CHEMICAL NICKEL PLATING IS CONSIDERED OF 


MARGINAL SUITABILITY 


(Under some coniitions these can become suitable) 


Ammoniated Ammonium Nitrate 
Ammonium Chloride Solution 
Aniline Hydrochloride, Sat'd. 
Beer 
T Brine Et po 
4 3rine (38% salts 
.___’ Butyralde 


Chioral, 


Test 
— 


Aeratvvon 


Total Partial Yes No Year 


Yes No 


x 


«x 


“xxx MM ad 


-“ 
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RGINAL SUITABILITY 


Commodity 


Citric Acid, 5%° 
0-Dichlorobenzene, plus water 
eee aan plus water 
Lactic Acid, 
Lemon Jce. (Canned) 
’ Monochlorobenzene, plus 5% water 
Sodium Chloride, 
Sodium Chloride, 
Sodium Cyanide, 
| ee Formate SI! 
ium Sulfhydrate > (sodium hydrosulfide) 


Tall Oil Crude 
Tall Oi! Fatty Acid 


Trichioroe e it 
Trimethyiphosphi, piu % water 


e* 


*Commodity turns green 
1 Corrosion rate very sensitive to seration 


aie 
Sammonlum Hydroxide, 30% NHs 


Boric Acid Soin, 
Calcium Chloride Sol’n, 40% 
Calcium Chloride Sol’n, 3% 
Caprylic Acid 
eines 
Bimethyidinithocarbamate 
ophe 
Fore voreph hospori nom Water Sat'd. 
lore Acid Seine: oft 1.5-4.0 
one on Jule oy tice ots 1% Na Benzoate 
Maleic Naphthcquino7e 
Maleic Aid 2 —r 
Monochloracet 
Nitric Acid 
Proephorie , 85%. 
oo Sey Acetate .«- = 
ium aeenaee 
Sodium Chlorid 
site Acid, 1% Concentrated 
Wines .o Cream Sherry 


Wine, Sher: 
; 1- Pas oreo § Chloride 


eee 
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COMMODITIES AND TEST CONDITIONS UNDER WHICTi ¢ HEMICAL NIC 


under some conditions these can become suitable) 


= 


xxx «MMM MM 
xxx MMM MO 


Room x x 
150 x x 
Room x 
Room x x 
Room x x 
Room x x 
Room x x 
Room x x 
Room K x 
Room x x 
200 x 
Room x x 
300 x x 
Room x x 
Room x . x 
160 > § x 
150 Max x 
Room x x 
— conditions tested 
x 
150 Max x 
150 Max x 
Room K x 
Room x x 
150 Max x x 
140 x x 
200 x x 
Room x 
Room x x 
Numerous conditions tested 
Room , x Xx 
150 Max’ |. X 
150 Man |- X 
230 x x 


se 


KEL PLATING 1S CONSIDERED OF 


Corr. Rate 
Mils per 


immersion 
Total 1 Partial Yes 


(comimmed) 


Year 
0.0744 
0. 
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COMMODITIES AND TEST CONDITIONS UNDER WHICH CHEMICAL NICKEL PLATING IS CONSIDERED NOT SUITABLE 


/ 


ae 


Putdoor Exposure 
h 


¢ type of failure generally experienced with clee- 
troless nickel coatings over ferrous alloys is different 
than that obtained with clectroplated nickel. In the 
former case, pin point rusting usually occurs, and 
corrosion does not spread out from a failure point. 
With clectroplated nickel there is more of a tendenc 
for individual failure areas to increase in size. Wit 
aluminum alloys, blister types of failure are most 
common with both types of coatings. 

Surface roughness of the substratum contributes 
to failure of the coating. Under identical conditions 
the smoother the base material, the longer the life 
of the coating. (Where grease polishing is used to 
obtain greater smoothness, extra care in pretreat- 
ment A the base material is necessary to assure a 
clean surface.) 

Optimum coi -osion resistance to outdoor exposure 
on stecl was obtained with the use of post-plating 
heat treatment for 4 hours at 1400°F and pretreat- 
ment of the base metal using a high temperature 
molten salt bath cycle. ‘To limit rusting to 0.25-0.5 
percent of che surface over periods greater than 12 
months requires a coating thickness of better than 
2 mils, 


¥Yon-metals 


Most thermoset plastics (such as phenolic, polyester, 
epoxy and melamine resins), glass and cere mics may 
be coated by Kanigen processes. While the nickel 
alloy deposit on non-metallic materials is continuous 
and adherent, the degree of adhesion obtained does 
not approach the high level of adhesion of the coating 
to metals. Roughening of the non-metallic base is 
necessary to provide a surface suitable for mechanical 
adhesion of the deposit to the base. If a decorative 
finish is required, copper, chromium, silver, etc., may 
be electro-deposited on the nickel alloy. 

Chemical nickel alloy plating on the non-metals is 
available on a license basis. General American 
‘Transportation Corporation provides only laboratory 
scale evaluation facilities for the plating on non-metals. 


Surface appearance 


Karigen nickel alloy coatings have exceptional thick- 
ness uniformity, therefore, they reproduce the basis 
surface faithfully. A properly cleaned, polished part 
will have the same polished appearance after coating, 
Kanigen nickel alloy coatings have high reflectance 

h the color is somewhat darker than familiar 


grows. 
{ ‘ctrolytic nickel, 
) 


E 165-8 


Color-buffing is very casy on Kanigen nickel alloy 
coatings. Buffing to smooth, or polish is quite dif h- 
cult, conversely, because of the exceptional hardness 
of the coating; it cannot be made to™ flow” casily. Te 
is desirable to do any necessary polishing prior to 
coating. Color buffing may be used afver coating to 
give th. highest possible luster 


Applications 


PROTECTION FROM CONTAMINATION OR IRON PICK-UP 
Probably the largest fickd of application for Kanigen 
auled nickel alloy coating ts in the prevention of 
iron pick-up or contamination, Many materials are 
not corrosive to steel but are casily contaminated or 
discolored by iron oxides. Kanigen nickel alloy coat- 
ing gives excellent protection. The Kanigen nickel 
alloy coating prevents rusting of che steel surface by 
high humidity air or moisture condensation. This, in 
turn, protects the material being handled. 


“necific equipment examples are: 
Screw conveyors 
Bakery dough troughs 
Tank cars 
Reaction vessels 
Chemical blending tanks 
Drum dryer rolls 
Extrusion press screws 
Valves 
Piping & pipe fittings 
Dry cleaning equipment 
Pumps 
Compressors 
Filters 
Rotary dryers 
Heat exchangers 


CORROSION RESISTANCE 

Kanigen nickel alloy coatings offer corrosion resist- 
ance equal or superior to that provided by wrought 
or electrolytic nickel. 

A Kanigen nickel alloy coating over steel can often 
do the job of an expensive stainless or clad alloy. Ex- 
ceptional savings may be made on some difficult-to- 
fabricate parts such as valves or pipe fittings. 

Typical items include: 

Valves, pipe, fittings, pumps, filters, autoclaves, 
compressors, reaction vessels, turbine casti 

Kanigen nickel alloy coating has been utilized to 
prevent stress corrosion cracking of stainless steel 
where the affected parts were too complicated to 
coat by any other method. 
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Large tank pluting facility at Sharon, Pa. 


HARDNESS—-WEAR RESISTANCE 

The exceptional hardness of Kanigen nickel alloy as- 

lated, and its heat treatment characteristics make 

it particularly valuable when wear is a problem. 

Coupled with its uniformity of thickness, hard 

> Kanigen nickel alloy coatings are excellent for wear 
surfaces of such items as: 


Hydraulic Cylinders Rotating Shafts 
Slides _ Pistons 

Pumps _ Sheaves 

-Valve Inserts Rings 


In many aircraft applications, Kanigen nickel alloy 
coating is proving the advantage of a hard, corrosion- 
resistant surface on aluminum. The uniformity of 
the coating permits full machining operations prior 
to coating with no subsequent clean up. 

Machinery and equipment manufacturers use hard 
Kanigen nickel alloy coatings to control wear—and 
corrosion—-on piston rods, printing press beds, ink 
cylinders, linkages, etc. Valve manufacturcrs control 
wear on seal rings with Kanigen nickel alloy. Pump 
impellers and casings give lezs erosion trouble when 
Kanigen nickel alloy coated. The coating has shown 
considerable promise in solving some troublesome 
cases of cavitation erosion—particularly in conjunc- 
tion with aluminum alloys. 

Kanigen nickel alloy coatings are not usually 
recommended for applications where two coated 
parts are expected to rub together without lubrica- 
A, ion. Kanigen nickel alloy coating is recommended 

on many materials to reduce the galling tendency. 
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KANIGEN NICKEL ALLOY AS AN 
INTERMEDIATE OR BONDING COATING 


A thin coating of Kanigen nickel alloy on aluminum 
permits excellent solder adhesion. Tin-lead solders 
wet the Kanigen nickel alloy coating readily if suffi- 
cient heat is provided—about s00°F (260°C). Dip 
tinning is very simple once the Kanigen nickel alloy 
coating is applied. 

For decorative plating, a thin bonding coating of 
Kanigen nickel alloy may be applied to aluminum 
followed by bright nickel and chromium, | 

Kanigen nickel alloy coatings exhibit excellent 
“wettability” and “flowability” when deposited on 
high temperature alloys, such as austenitic stainless 
steels and inconel, for use as pre-placed,. elevated 
temperature brazing material. Complex assemblies 
may be fabricated by plating the components and 
furnace brazing at 1800°F in a dry hydrogen atmos- 
phere. Satisfactory resistance to oxidation is dis- 
played by the brazed joints after extended exposure 
to air at temperatures up te 1500°F, 


SALVAGE 

Because of its remarkable uniformity, Kanigen nickel 
alloy coating may be used to build-up uniformly 
worn or mismachined parts. For instance, a com- 
pressor shaft machined 0.002 in. undersize on the di- 
ameter may be coated to a thickness of 0.001 in. 
bringing the diameter back to the nominal value. 
Usually no machining or grinding after coating is re- 
quired, Similar procedures have been used on pump 
impellers and housings. 


00651 
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~— Recommended maximum thickness 


A maximum build-up of more than 5.0 mils (0.005 
tn.) is not normally recommended from a cost stand- 
point. While greater thicknesses are possible, the 
cost advantage through the elimination of machining Instruments 
after coating may be nullified where very heavy Machine Tools 
thicknesses are employed. Materials Handling Equipment 
° . edical Ins : 
Industries now being served with ae ieee 
Kanigen chemical nickel alloy Missile 
° . Ordnance 

Appliance Petrochen:ical 

Atomic Energy Petroleum 

Automobile — Plastics 

Aviation Printing 

Baking Chemical Equipment 

Chemicals Railroad 

Communications Screw Machine Products 


Electrical Equipment 
Electronics 


Plating ingrior surface of tank car 


) 


How to get the most out of 
Kanigen coating on your parts 


TYPE OF SERVICE 

In gencral, Kanigen nickel alloy coatings are useful 
where iron contamination, wear and neutral or alka- 
line corrosion is a problem. ‘The sections on physical 
characteristics and applications give detailed infor- 
mation on the properties of the coating. (Since all 
applications could not be covered, write General 
American about your specific problem.) 


GAS ENTRAPMENT 

Kanigen nickel alloy coating is applied by immersing 
the part in a tank of plating solution or by pumping 
the solution through the interior of large parts. Since 
hydrogen gas is evolved during the process, care 
must be taken to prevent gas entrapment. ‘The de- 
sign of parts should be checked to climinate gas 
trapping pockets. If such pockets exist, chey should 
be vented, or the design should be altered. In some 
cases, such as circular vessels with adequate axial 
openings, it is possible to rotate the part during coat- 
ing... thereby eliminating entrapment problems. 


) Primary mirror for sular telescope—Kanigen nickel coated 


err, 
3 
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MASKING 


While it is possible to mask areas where no coating 
is desired, it must be stressed that all the masking 
lacquers and tapes thus far utilized are less than per- 
fect in “ stopping-off” plating. The 205°F temperature 
involved in Kanigen chemical nickel alloy plating 
causes at least minor or partial breakdown of tapes 
and lacquers. Masking thus frequently 1s troublesome 
and expensive. Mechanical devices, such as plugs and 
caps, perform satisfactorily when they can be used. 
Because the Kanigen nickel alloy coating is so uni- 
form, it usually is possible to make allowance for the 
coating thickness in the part design. No machining 
or clean up is required in most cases after coating. If 
the coating thickness is less than 1.5 m’‘'s (0.0015 ") it 
usually costs less to plate the parts all over. For 
thicker coatings, it may be desirable to consider 
masking, especially if large uncoated areas can be 
tolerated. : 


RACKING 

Except for small parts which can be coated en masse 

in a plating barrel, it is necessary to hang the parts. 
on a wire or a rack during coating. As a result, some 

provisions must be made to hold the part by an un- ° 


Kanigen nickel coated butterfly valve 
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critical area. Usually, a part held on a wire will plate 
under the wire without a mark to a thickness of about 
2.0 mils (0.002 in.). If the part is very heavy, the full 
thickness of coating may not be obtained under the 
supporting wires where coating thickness is over 


0.002 in. Part design should take into consideration 
the means for racking. 


CLEANING 
As with any coating or plating operation, it Is neces- 
sary to have an absolutely clean surface prior to 
coating. Cleaning solutions adequately remove light 
grease films, light dirt and oxides. They will not 
remove—with standard procedares—weld scale or 
flux, weld sparter, paint, heavy grease, or heavy 
mill scale 

Grinding, blasting or chemical descaling procedures 
may be used prior to the standard cleaning opera- 
tions to prepare a part for coating. Sand blasting 
must be used carefully, as it usually leaves a rough 
surface with pits, overhangs and sand inclusions. 
Where sand blasting is required, it is felt that the 
coating thickness should be a minimum of 2.0 mils 
(0.002 in.). 


nl 


Plating methods used 


BARREL COATING 
Many small parts that cannot normally be handled 
by clectroplaters in this manner, can be coated “en 
masse” with Kanigen nickel alloy. Since there are no 
roblems of electrical contact or of excessive currents, 
it is possible to operate the barrels at a much lower 
rate of speed than is normal in electroplating. Many 
parts damaged by tumbling at high speed can with- 
stand the low speed tumbling in the Kanigen process. 
The thickness of coating has the same uniformity as 
when done on a rack. 
COATING BY RACKING 
By far the largest share of parts are coated on racks. 
‘The part is hung on a rack and immersed in a tank of 
Kanigen solution. ‘The part is coated wherever solu- 
tion touches the part. 


jic COATING 

Many large hollow parts require coating on interior 
surfaces only. It is possible to coat such parts—par- 
ticularly vessels—by pumping solution through the 
piece. A jig may be set up to accomplish this purpose 
readily. General American’s Sharon, Pennsylvania 


Volant, the largest chemical nickel alloy plating facility 


n the world, regularly processes railroad tank cars 
and other steel vessels of like size. 


E 16572 


Polished parts may be satisfactorily shipped with 
a light oil coating or a coating soluble in trichlor- 
ethylene. Where surface finish or dimensional toler- 
ances are not critical, it is best to ship parts without 
any protective coating. Any light rusting which occurs 
will be removed readily in the cleaning process. 

Quotations normally specify that all parts to be 
coated be cleanable by ordinary methods. Parts 
should be free of paint, scale or special protective 
coatings and free Eons lead, zinc, tin, or cadmium 
contamination. 


PACKAGING 

Coated parts are normally returned packed in the 
same manner as received. It is desirable to ship parts 
in re-usable containers or packages which will give 
adequate protection to the coated parts. Wooden 
bexes or crates provide excellent protection and can 
usually be used for several shipments. 250 Ib. test 
cardboard containers are normally adequate for one 
round trip. Of course, very light or small parts can 
be handled satisfactorily in bulk. Many industrial 
parts can be handled in bulk where pine fen finish is 
not a major concern. 


LT 


How to obtain Kanigen chemical 
nickel alloy coating 


With the development and perfection of the Kanigen 
process, General American has granted licenses to 
perform this service throughout much of the world. 


The licensees, in addition to General American, are 
equipped to process parts by the above listed methods. 
Your requirements for Kanigen chemical nickel plat- 
ing can be handled Sy contacting General American 
or the licensee most convenient to you. 


General American and its licensees share the bene- 
fits of each other's research and development in this 
important coating method. ‘Therefore, all Kanigen 
plants have the latest and best techniques and proc- 
esses for application of highest quality Kanigen nickel 
alloy coating. 


General American’s Research Laboratory has a 
large force of scientists engaged in developing new 
fields of application for Kanigen nickel alloy coat- 
ings. They constantly seck improvement in the 
process to better meet your requirements for corro- 
sion resistance, contamination protection and 
wear resistance. 
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photomicrograph of Kanigen couted arcu’ 
thread and groove iluurating uniformity 
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Kanigen couting protects Hamer “visible 
wedge” line blinds against corrosion 


Kanigen couting of Blackmer pumping 
units belps climinate rust from jet fuel 
systems : 
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heats of solution in dilute hyditchloric acid. The heats of formation 
of CoAl and Co,Al, obtained in the same manner by Bitz and 
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Hotverscierr [41], are however, 2-5 keal/g-atom more negative than 
those of Onsen, whose results have been preferred here. Heats of 
formation of Fe-Al alloys were recently re-determined by Kura- 
scuewskt and Dixci [252] who used a direct method. The agree- 
ment with O1tsen’s values was very good when these were corrected 
for the impurities present in OFLSEN’S iron. 

The distribution of Al between {Ag} and {Fe} was studied by 
Ciupman [77] and Cinpstan and Frorintis (79a) at 1600°C. From 
the results and the approximately known activities of Al in {Ag}. 
the relation 

RT In yy, “= -- 12,950 4- 22,250 Ny, (1600°C) 


was obtained for solutions containing up to 25 atomic-per cent AL 
X-ray and pyknometric densities have been obtained by various 
observers [472, 56, 25}, but the volume changes given above may still 
be subject to appreciable alterations. 
Attention may be drawn to a study of the clectron-density 
distribution in the compound NiAl by AGrev and Guseva [I]. The 


clectron density is highest (0-9) along bridges formed between Ni 
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STATUS REPORT 
Project 301, Dr. H. S. Ingham, Jr. 


7 November 1973 


‘OBJECTIVE: 


Determine additive constituent to Eutectic's “Xuperbond” powder. 


SUMMARY : 


1.  Metallographic analysis (for example report by R. J. Du%ola 17 January 
1973) of Xuperbond powder showed a nickel core and aluminun cladding both 
very similar to those of METCO 450. In addition, there were foreign 
particles mixed with the aluminum cladding, sensitive to polarized light 
indicating a ceramic. The following was aimed to separate the various 


constituents of the -laddings. 


2. Preliminary tests were made with various solvents to find one that 

would attack the powder: cold water, hot water, acetone, alcohol, “METCO ; 
APT" (thinner for phenolic resin), and methyl pyrrolidone. Only the : 
latter (M-P) showed any visible effect. 2 : i 


3. 100 grams of Xuperbond (Let #465) was mixed with 200 ml. of methyl \ 
pyrrolidone. When decanted off, the M-? was a greenish suspension (designated. ! 
) *c") with light colored particles that appeared to have been some of the 


cladding powder. 


4. The remaining powder, i.e., the bulk of the original 100 grams, was 
washed with acetone to remove the M-P; this did not appear to otherwise 


affect the power. = 


5S. This powder was then mixed with abcuit 200 ml. of 20% sodium hydroxide 
solution which reacted, presumably dissolving alurinum. When the reaction 

was completed, the liquid was decanted off and this appeared to contain a 

fine powder suspended. (There was no such suspended powder when METCO 450 

was similarly treated with sodiun hydroxide solution.) This suspension was 
dried in a pan leaving less than about a gram of a fine powder (designated “B°). 


RM <a 
+ oh 


6. The remaining power a,: «ed to be the core-nickel mixed with foreign 
particles. This was spread c.. a sheet of paper and separated into two com- 
ponents by moving a magnet underneath the paper. The non-inagnetic portion 
(a fraction of a gram) was a light colored powder (designated “A"). 


| anne we anmees - nee neeten arcEe  etins * Benet kate aoe 


7. Assuming the remaining magnetic powder was essentially core-nickel, the 
other separated portions were sent to Lucius Pitkin, Inc., for spectrographic 
analysis. There were the two powders "A" and “B", and the M-P suspension “C*.. 


Results were reported by Pitkin, 2 November 1973 (Report No. M-2937). 
Cont 'd/.ccce 
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8. Major constituents of “A” were lead, chromium and nickel. Major 
constituents of "B" were lead and chromium. The nickel in “A". (and 
minor portions of nickel in "B") are presumed to be from the core. 
Similarly, minor portions of aluminum in both samples are presumed to be 
from the cladding. Thus, "A" and “B" apparently are fine and coarse size 
fractions of the same ceramic constituent in the cladding. Thus, it is 
deduced to be lead chromate, which handbooks indicate to be ycllow crystals. 
{Othcz lead chromates are red, which this constituent is not. The powder 
does not appear to be separate constituents of lead and chromium oxides 
mixed, since chromium oxide is dark colored. Glass is excluded since 
- silicon content is low.) 


9. Nothing is concluded regarding the chemistry of suspension “C°. 


10. About a pound of clad powder was made similarly to METCO 450 except 
with the addition of 1% of lead chromate powder. The clad powder gained a 
greenish appearance very much like Xuperbond. 


_ HSIJr:mge 


Distribution: 
/ Pile: D301:43 
H. S. Ingham, Jr. 
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Pr .ypme re 
BURGESS, DINKLAGE & SPRUNG - ; 6 2943 
Attorneys 
233 BROADWAY 
NEW YORK 7, N, Y. 


Dete:_Rov. 21, 1960____ 


Hon. Commissioner of Patents : : 
Washington 25, D. C. ON ALL PAPERS PLEASE 
os — FURNISH OUR FILE NO. 
, , Dear Sir: 


rs, 


ws 


2 Re the application of Ferdinand J. Dittrich ard Arthur P. Shepard 
e> for Plame Spraying Synergistic Composites 
we enclose 
« (x) Specification 
<x) Cath, Power of Attorney and Petition 
(x) _ 1 Sheet(s) Drawings 
(™) _@__~cisimis) in excess of 20 
en 
(x) $72 .00 nit} tee (covered by enclosed check) 
Va 
ay ( ) Assignment 
: ( ) $3.00 recording fee (covered by enclosed check) | 
: ( ) Priority is hereby claimed on the basis of the following: 


Coyntry Serial No. Date 


Respectfully, a 
BURGESS, DINKLAGE & SPRUNG 
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FLAME STAAYING SYNE XCISTIC . 
COMPOSITES , | 72543 


. synergistic compusites. The invention nore particularly 


; -yelates to the flame spraying of synergistically-clad 


ilene spray vewders, CO @ novel group of flame epray 


materials cossrisivg such synergiscically-clad flane spray 


and more broadly to the spraying ef other syner- 


; 

| 

This invention relates to the flame spraying of : 
—-- . powders, 


gistic composites wherein the synergistic action involves 


the generation of heat. 


Flaze sprayivg involves the feuding, of 8 heat-fusible 


or at least heat-softened and then propelled froz ‘the 


in a finely divided forz, generally onto @ 


! 
| 

ratcriai into # heating zone, wherein the sane is meltec We 
heating tone H 
surince to be coated. 
The material being sprayed is generally fed into the H 
heating zone in the form of either a powder or a wire (the | 


latter tern designating both rods aud wires). The spraying 
is effected in a device known a3 8 heat-fusible saterial 
' 


spray gun or a Elase spray gun. 

In the wire eyes flane spray gun the rod or wire of 
the material to be sprayed is fed into the heating zone 
formed by a tlame of some type, where it is meltce or at 
least heat-softened and atomized, usually by blast gas, . — 


and thence propelled in finely divided form onto the 


wen 


i gurface to be coated, The rod or wire may be a convention 


/ @lly formed rod or wire of a wetal, or may be formed iy 


s 
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sintering tugether finely divided material or by bonding 
together finely divided saeeesat by weans of a: plastic - 
binder or other suitable binder which cisintegrates in 

the heat of the heating zone, thereby releasing the mter- 
ial to be sprayed in finely divided form. | 

For spraying finely divided, i.e., powdered — 

material, a powder type flame spray oon ie used in which 
the powder, usually entrained in a carrier gas, is fed 
into the heating sone of the gun formed by a flame of 
some type. The powder is either melted or at least the 
surface of the grains iseerneteonse in this sone, and the 
thus thermally conditioned particles propelled onto a 

surface to’ de @ coating. In the power ee spray - 

gun, as no" smizing” energy is required, @ separate 

blast gas is often dispensed with, though the sase asy be 
supplied in order to eid in ecoolerating the particles 

and propelling thea toward the sur face to be coated. 

The blest gee may be provided for both’ the wire 
type avd powder type guns te perform ‘the ‘additional function 
of ie, the workpiece and, the — being formed thereon. 

the ‘heat ‘for the’ ‘heating zone 4s eost commaly 
pan tom a flame cused by the eosbestios of @ fuel, 
such s@ acetylene, propane, natural ges or the like, using 

‘ oxygen or air as the oxidizing agent. The heat may, 
- however, elep be guedueed by an electrical arc flame or 
{othe ‘newer type of guns, by @ plasas flame. The plases 


o ‘a 
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flame aay in itself constitute part of an clectric arc 
or, in accordance with a newer developzent, may be in 
the form of a “free plasma stream", 1.e., @ streaa of. 
plasea vhich may be considered independent of the arc 


) as {ct does not contribute to the electric flow between 


electrodes. ! 
| Heat-fusible caterial spray guns utilizing 
electric resistance heating or induction heating as the 
heat source have also been proposed but —_— not proven 
commercially successful except in connection with the 
spraying of low selting point metals, such as solders, 
‘ead and zinc. | 
, Flame epreying in the initial stages or its 
comereial developaent was used mstly for the spraying 
: of various metals and was often referred to Pm metallizin,. 
However, the art of flese spraying sebiens to the spray- 
\ yh ing of a mich vider group of mterials, inelue icy higher 
| _ : ce melting point or refractory metals, ceranics, cermts 
‘and the like and ‘saith aateriais are of increasivg com-“r- 


: ela} interest. . ee Sy eS 
’ f Pos be Vi ay * Aig ‘ * 3 ‘ as, Salle. | ‘ 
e . - 


hoe mee Io the. cane Of spraying heat-fusitie caterials 


cs ie oy in the. tnt cist fora of a rod oF vire, the rod or wire is — 
i“ nh : gecorally of « single \ouposieton, i.e., in the fora of 
, 3 Fe wpeeifte a2tal, alloy, ceranic or the like. While it 
ie trua that rods or vires forwed trom finely-divided 


material bound together with ll binder of plastic or tte 


f 


al 


ae ore ee oe 


). G 
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Like, as mentioned above, were grown, the binder d.d ect 
take part in the spraying or contribute to the ccating whe 


and werely served the purpose of caintaining the rod or 
wire in shape until fed into the heating zone. 

In the case of flame seuss powders, while / 
powders formed of several constituents were krovn, the 
same were generally in the fora of a powder aixture cf 
the individual. constituents or, at best, @ particle 
aggregate. 

One dnaeee of this invention is the spray‘rg oe 
of the heat-fusible caterial in « aavet fora, which allows 
the ane of superior results. 

A further ject of this invention is @ viel } ~ 
group of flaze spraying materials. ** ; 

These and stilt further objects wilt become ft 
eppaxent ire the following ‘description cegd im, conjunc:ive 
with the drawings .in whieh: anit 

Fig. 1 disgramatically dean 6 cross-section ff 
of a grain of @ novel flame spray powder in accordance 
with the inventi yn; 

Fig. 2 19 @ diagrammatic cross-section of 
@ further exbodizent of a grain of a novel flene seray 
power in accordence vith the invention; 

7 ‘ \ Pig. 3 is @ dlagracuatic cross-section of ft 
an eabodisent of a novel flame spray rod or vire in 


accordance with the invention; and 


O 
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Fig. 4 shows an elevation of a further esbodi~ 


: ent of a novel flame spray rod or wire in accordance with 


“the inveution. fc 
‘ig accordsice with a broad aspect ‘of the inves 


‘tion. the flame spraying . is attected with the. material veing 
| sprayed in che form of a power, the individual grains of 
es which are in the forn of @ clad nopyaiicesg consistirg of 


‘quelei and at least one coating layes of a different ~ater- 


a + 


a 2 a i rae fat which — eynergistically act with the nucles in the - 
: _vrocess. oe “ved 3 
I Lon. ach grain vf the sprerpiactcadly ciné cou pus 
_ ite powers may also be in the form of a nucleus with two s 
e : “oF. more athena? coating layers which wilh synergistically 


a act — each other aoe with the nucleus. 

ui - 2 oe 7 oF “the synergistic action of the coating layer 
oe ; ma ‘ with the eucleus and the ‘coating Idyere with each other, . 

oy : » as the case may be, wey manifest itself as a chenical of 


physical action or both, and way appear do the heating zore 


‘ a : and/or slong the path of travel to the surface to be coated dy 
: a 2 ae or at the aeeret coating as sprayed, or. after a ——— " 
: : ie - fhe treatment such as “ heating or, fusiog operation. : : 
ay : { : oo oe “The synarglatte’ “setion. between the ovcled | aza/or 
Lif oe the coating layer or layers me cai example ,, dnvolve the | 
f Le <e “phyatead or chanical generation of hose by exotheraic re- - 


ection in tte heating pons arene the path of travel to 


3 the ‘carget, or on “the ak ‘surface itself, 80 as to 


a! 
' 
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~ inerease tie thadedd Sthieeesy of the process, aid in the 
~ bending of the coating and/or produce results and effects 

by this in situ gencrated heat which cannot be achieved by 
the: bighesictancscs A suppl ine ‘heat. The synergism resulting in SS. . 
the exothersic reaction may be caused by the utilization 
: 4 eo of two components which will coubice at the teaveratures. 

: invelved to. form e material with. a melting point migher 

2 than that of rcanceal at the constituents, with a consider- 


6 


able release of heat, by. the use ‘of, comporents which will 


s i 


oe ehmiseetiy coubine in exothermic venttion, as tor cuncple 


een one acts ‘as an oxidizing ‘and the other @ cccucirg 
agent, or by the use of components which will dissolve 
~ together in generation of heat or the. like. 
a Thus, for example, one of the cpameeke may 
“be & nickel-containing component ané the otter an aluzirca- 
containing component which will combine under the spraying 
; z conditions to form @ nickel-aluminum inter-metallic con 
oe - : —. pound “ an exothermic penstion. Similarly, ne the 
: components may contain ia aluninum and the other antixcry, 
— ‘ on “ealetum, cobalt, lanthanum, Lithiua, manganese, nickel, 
- pevleébak. praseodymium, dysprosium, or # combinaticn 


_ thereof which, upon combining during the spraying, tora 


. S 4 — higher melting _ compound with the generation of 
. oe heat. Similarly . the clad-composite power may be @ con- 
oe. ae eintion of nickel with elemental phosphorus, silver, copper, 


nile aluminum or he like, which will cosbine in exothernic 


- geaction, - _ 


opt 


—E 183 | 


ee oye - 
a é ae Eejal 


The eyoergistic action any also involve @ prote=t- 


os oe 


_ ivé effect: of the coating, material on the nuclet or a lower 


coating layer in order to yravent los. or destruction " 


this under-mater{al per sllow the _sprayiog of the aebtea 


tion. Thus, for example, n nickel any be coated en nickel- 


- phosphorus, nickel-boron, or the like in erder to prevent 


loss or destruction ‘of the fluxing agent and allow the forma-" 
‘tion of a _— coating, 48 for exanple in the "spraye 
weld sroceee:! : | 3 | ae : 

The smote satacd also een &  bondice effect 


in order to allow a satisfactory bending on a base of 


: sprayed materials whieh normally present bonding difficulties, 


as for exazple the synergism of a matrix motel, such as nickel 


“or cobalt; with a hard or refractory material, such as B tic,sten 


carbide, Alz03,¢ ismonds or other hard gews or the like. — 


_ Bonding to the base or sutstrate being coated 


< aay also be aided by the synergistic action of aor 


reaction, a8 for cxanple ‘in the case ‘of nickel-coated alusiru 


. powder. 


a 


* ‘The eynergistic: effect may also involve the com 


ares of tho components’ to fore a third cosponent, such 8% 


@ compound or auiey or Anter-metallic coupound desired as 


"the. coating ‘constituent. Tuts way involve 2 dissolving 
. together of the components, alloying the components, or a 


chenzical reaction between components which may be endothersic — 


in nature if ‘sufficient heat is available for the process. 


2. 


- 


en 
~ 


Aweremcer Re en 


ee ne ae 


The powder particles cay be in the form ol a 
.. mucleus with a single coating layer, cr aay be in the Core 
: of a nucleus vith a milciple nester ‘of Isyers of the eaze 
cae or diiferernt execiale. : 7 | 
‘The clad powders in accordance with the inverse 
i a _ tion ray be forned in any kiom or destred ESUnCr anc 
gieutiied by the sine: chearcal plating procustes in 
which a coating material is’ deposited on a sced ar nucless ye 
of another material, or in which multiple layers of — ' 
enterials ere built up on the seed material, or in shiek 
various uetacibls axe co~dencsised in a singin ayer on 
la. "the sced material. 
A wetercet- pane é£ ‘forning the clad powcers 
involves pas wieccmsbeieic ofa ee from a sclution by | 


% 
election on 2 ened or nucleus, sock as the byéregen recuce 


‘te 


tion of aeconiacal solutions: bs nickel end sauccniu= 
eulsate on & aced es catalyzed by the additicn of 
anthraquinone. a is also possible to fora the evacir 
, i = by the use of oe know coating processes, such as fe 
2 cnet by vapor deposition, by the chernal déconpesition 
of wetal carbonyls, by hydrogen reduction of wetal halide 
vapors ,. by chetmal decomposition of halides, hydrides, 
4 7 ‘' . garbonyls, organo~wetais or other volatile compounds, cr 
, oe “ 5 by displacement gas placing and the like. 


Se ne Tne clad powlers for this weenetell should 


er a 


hive ‘the ‘generat oneati shape and size of cuonvent:cr8:, 


flaze-spray powders, and thus for exsaple should have & 


og 
a+ 


; 8 


ee 
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size Setiees -60 wich and 43 teow ard preferably 2140 
ae and 410 aicrons (U.S. Standard screen nesh size). Most a 
-_ = preferably the powder stiould be as uniform es possible in | 
Ps fod . 3 er size, with the individual gesine not — by sore 

oe. _ than 250 aterons and preferably 75 microns. 

s Sipentice on the particular fleze spray process — — 
the desired purpose, the clad powders may be sprayed per ~ 
se or in combination with other different clec powers, or 
in combination with otner conventional flame spray powders 
or power cozponents. : 7 
~~ : . “Fig. 1 diagrammatically shows an exbddinert ot 
a clad powder having @ nucleus of alurinus and @ coating 


‘+ of nickel. aes ae. pe “ 


‘ 
s * 


; rig: i shows, a multi-layer powder of nickel and 


‘ 


copper on nickel-boron. es 
: ae te >. .f 


while the powders are eceierably sprayed, a6 euch, 
ons in a powder-type of flane epray gun, it is also possible Pe 
to coabine the sane in the form of a wire cr rod, using 
a plastic or similar binder which decorposes in the 
ie ; i citing cues at tha Guin oe, in certain cases the powders 
a a me may be compacted and/or sinteced together in the forz 
. “of s rod. or wire. : y 2 
ie a ‘In the limited case where the eycergiattc action i 
a the components involves an euavbaviie reacticn as, 


a a6 for exanple, the combination of nickel and aluzinun to 


. fora sal nickel-alusinun inter-netallic coupounds, the - 


-9- 
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‘spray caterial we assume a form other than tie clad power 
and way, for example, be to te form of a suitable agrrerstc 
or @ composite wire, such as a wire having a costing shecth 
wee one material, such as nickel, with a@ tore of the ether 
3 material, such os eheen, as shown in Fi,. 3, or wire | 
forued by twisting together and rolling separate wires of 
components , such as nickel and alusinun, as shown in Fic. 4. 
‘ Sesh combinations of other exothermically-reactirg coz- 
| ponents may of course be used in the forcation of such 
wire, which exothermic reaction will sutstantially con- 
tribute to the heat econony of the flame spraying atd 237 
even show self-ignition characteristics when fost three) 
_ the Spray gun. | 
The following examples are given by way of 
a 


| \fartostration and net linitation: 


So ene 
EXAMPLE 1 

An aluminum powder having a particle size 
Men oe pesh and 4325 mesh (U.S, Stondcard 
screen siza) is coated with nickel in the krown 
manner by the hydrogen reduction of an azmor- 
dacal solution of nickel and amscaiun sulpnate, 
using anthraquinone as the coating catalyst. 
The reduction is effected at @ temperature 
between abvut 300 and 350° F. in @ cechanically 


agitated autoclave using solutions containing 


' 40-50 grams per liter of nickel and 10-400 


_grans per liter of (111, ) 280, 


nye a ? ‘ aig %: 
a : - 


and 20-3) gra-8 


Poe 
24 . 

a : ‘ . # 4 s 

eine coed 7 * 


( 


% 
ee 
1 
. 


a : 


5 


my 
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per + tebe of tH.” ‘About .2 gram per liter of 


- anthraguinose is used as the catalyst aru’ the 


‘ eee. is ee with — at a 


‘pressure of eet 300 ibs. seu hs 8. After the 
pickel, solution, ts dapleted and the aluninus 
coated with. an <nttial coating of nickel, the 


solution is discharged fron the autoclave and 


0 replenished with a fresh solution which reed 


not contain further azounté of the anthraquin.rs 
coating catalyst, as the initially formed nicrel 
coating ia itself acts as 2 catalyst. she 
cycle is continuously repeated until « ccapssite 
‘eae is fooned containing abovt 16 to 1.1% by 
weight sluyins and 84 to 821, by wetyht of ntc-cl, 
and 8 size of 100 to +270 mesh. | 
The powder thus fotned is Stemeaponyc’ 
on a mild steel plate which has been surface- | 
cleaned with emery cloth. _- is 


; effected at about 7 inche« froa the plate, 


o using a powder-type flave-spray gun as described 


t 


‘an U. S. Patent 2,968, 335, issusg siminis 22, 
- 1960 and sold by Metco Inc. of Westbury, Long 
“Island, under the trade name of “Therso: tray” 
powder gun. The spraying is effected at a 
me rate of 6 to 9 ibs. of powder per sani, usirg. 
acetylene yee as the fuel at 8 pressure cf 10 


a 


iinet ont a Stow’ ‘gate of 7. to 2§ cu.ft. /hr. 


ca 


oe 
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a5 and oxygen as the asatntes gae at @ pressure 
- ef 12 p-8.1. and « flow rate of 29 to 35 cu.ft. inr.- 
: The nickel coating sei the aluwsinus bese 
combine in the heat of the flone with a strorg a = oo. 4 
exothermic action, Sovuing P nickel aleo{sus Se x 
’ ce ce | inter-metallic compound which deposits on the | s W é oe 
, base as a dense, ‘high quality coating which 
| exhibits sel £-bonding characteristics. A 
coating layer ef .002" ~- .004" thickress is 
built up in thie manner. The coating cay 


= 


be used as a base catcrial for Bpray.7y5 of 


_ further layers: of ditferent metcis or tut 
like and serves as. an excellent interme cicte 


Se, bonding’ layer. - 
: a : . The coating layer miy also be built up 
wat greater thickness ‘as, for exaxple, 
: 004" = .008", for use as an oxygen barrier % ge 

: | undercoat, or to even greater thickness as, : : a 
ae ae ee exazple, .020" - .040” or thicker as a a | 
: fo oreo | = oxidstion-resistant surface. 

Due to its self-bonding charactcristics 

the sprayed coating will adhcre to a base 
without the conventional sur face wbepetanien - 
or roughening, end due to the natural char- 


a : y acteristics of a sprayed materiel, will ellcw 


further materials to be sprayed thereon with 


good bonding. The coating formed frva the 


© ) 
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“ powder has cquibians oxidation-resistart char- 
S a acteristics ever at high temperatures and is 
ie . m "oxidizing atwospheres, end will for exacple 
Z es oe at elinizate the oxidetion of base ineietate, such } } 
a ss _, #8 wolybdenuz or the Like. The sprayed ecat- 
c % i oe a ings may be used as 8 Lining in metal-nelting ae 
: erucibles or molten metale-handling cement 
and will not be wetted or penetrated vy cany 
: molten set2ls, including self-fluxing alloys. 
Coatings formed of tic sprayed material alse 
-ghow good potential as high tcaperatute, 
» wear-resistant coatings. 
When the cxasple is repeated on & tolyte 
 denum rod of 3/16" diameter, with a ccatirg 


between .0U8" - .010" thick, che costed 


rem, 


pa .. A fe ee ; > gaa asy be copectediy heated to epproxiaately 
| , 20000 F. ia air, with a welding torch, end 

: 6 cooled to room teaperature with po asthe 

: vy eat i 5 ‘ oxidation oceurting- - ee ao . 
ae i 4 peo Similer results say also be obtained “ Yi 
a “the composice powder contains 10 » 452 by . 
= + Le a weight, of salma tes and. 7 © $UL - weight 
. s “wn : ae of ntekel.° a , pat saga, > : 


+ : ‘ * 
-¢ , ‘ = 
’ ° os - . a se 


oe ? . tay ke a é * ry., RS ~~" ue : 
De 3 a ae “ Example 1 is ‘repeated withthe’ spraying i 
aie ec ae ae _ being effected ip turn on the following 

ae bases and prepared in the following manner? 


/_ 


? 


1:0 »abien stects and stainless atecls, 
ee |, mmooth-ground. to renove surface contexina- fo 
'.) gion; copper and copper tease slloys, rough- 


+9 ground or Light-grat-blasted: aluzimn ard 


all wow Fe 


ne : Iectrssassin babe alloys, toughéground er Iight= : 
grit-blaaced; magnesia, rough ground or 
% Lightogete-blasted; and citenium, rough- 
oh - ground or Lightegrit-blasced. 
ee Le : Im: oach case vase 0 dacthed watertel. 
, 4 one as steel, alonina or the like, was eens 
over the coating in the convent {onal ond well 
—— wanner, the sane was bonded with a tene | 
actous bond, though if this material nad been 
: inftially aprayed on tho suctaei as preparcd 
, in the manner indicated above, & satisfactory 


‘\ bond would not be obtained. | 


EXAMPLE 3 
The nichel-clad poudet of Exeaple t te 
: mixed with an Al,0, powder having a partici« 


size between 62 microns and 10 @icrons, in the 


eS. : > ratio of about 40% of the nickel-eled powser 
ine s + ., 7 608 ee weight of the cersnte. The povier 
yon ... ts sprayed, using the ‘gun described in Ex- 


ample 1, cn « ai1@ steel plate which has 
a he : : io. been surface-cleancd by empoth grinding. 
= Spraying is effected at a distance of avout 


7” from the plate st a rate of about 4 to & 


oie 


Sem te RED OR Nee ee reer Orta oe nt Pe a ae 
. : 
er at cee mr p oes 
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. fs 
es a, 24° 1-7 
te ae ‘ f 


das wi ae Ye: y los. of” powder per te.i vite acetylene at 
a as ue : 3° , & oeswues of t0 iba. ‘p-w.t. end a flow rate al 
am Z oe : % ot 17 - 25 ou. fe. foe. and oxygen at @ pres- 


=e rg 
7 y 


Ps te _ ware of 12 pest. and a flow race of 29 = 
! nF =) cu. fi. 


A sel f-tonding Gogues coating is. forned 
- whiten showed ‘ensétloat chereal shackeresi stante, 


hardness, intdianvesised: and which 


1. setongly inhibited oxidation of the base. 
| . : ht oe “s 2 Ie 22 possible to vary the percentages 
% : : 3 oo : a of | the cerenic in the mixture between 5 and 
"1 gS gw’ order to-very the propertion of the a. 
Ca +. coating. With an inereased amount of the ; 
{ Cae ae inter-metallic compound in the ceract ecsting ile 
+ of 3 formed, “the ‘bonding acd thermal shock- . oe 
. eae aye resistant gropertins increased, whereas ie 
4 is a 4° re ‘vith an increased arount of the cergaic the. ts 
% os ee spe ip, adoeee and wosr-resistent proportion of 
aoe ‘S ‘s sian deornsned. Co oe 
ss "3: pas vee Ce pam s' eee : 
ce EE gemept SL eepeated, using the, ft a 
ise: : : é “f° lewion unter isis ‘im place of soos eluerimen 3 Pe 
de : < i ys - Sutaos - . y 
7 ’ . 2 Zircenis, ealcius sireonate, mernesicvs : 
‘ a s : 


* 
«*e 


Oo 
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zirconate, spinel, ceric oxide, hafnius oxice, 

nen earth oxides, molybdenum disilicide, Vv. 
tungsten silicide, chruuium silicide, titon- 
{um silicide, tungsten carbide, titaniun 

4 a eo cart ide and chromium carbide. 


ts See In each case an excellent coatirg was 


Poet fo rmed. 
i j ~ 
1 EYAMPL Z 
j : etn se AE 
4 . ; 
ie, a nickel-phosphorus powder havirg @ | 
: a Enea 1s iepemaate 


_ size between 200 and 325 mesh and corta:ning 


8 to 12% phosphorus is coated with nickel to 1 


— 
form a composite-clad powder having a size 


5 


ce between 140 and 270 mesh and containing 20 
Cs a to 407, of the nickel phosphorus nucleus and 
‘ ‘. a 60 to 80% of the nickel coatirg. 
. - ‘The powder is sel in the identical 
‘manner described in Example 1, The costing 
obtained is mechanically bonded to the base : Me 
and is slightly porous. This coating may 
be subs2quertly’ fused, by 0 welding torch cr | 
3 furnace heated to fora a homogenous pore- 


/ ? ’ . ‘ : g¢ 
‘Sree coating welded to the base materiel. 


‘ a tee Ss Ya : 


A nickel-boron powcr ts couted with 


‘ nickel to form a conposite flaue-spray 


“l6- .. 


— 6s °° o 
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power having @ size between 120 and 325 cesn 
and containing 70 to 90% nickel, based on tee 
nickel boron, The powder was Bprsys § in tae 
manner describec in geacte lL and @ hig. 
quality of self-fluxing coating was foracc. 
The coating is mechanically bonecd to 
the base anu say be subsequectly tsecd with 
% oS | . @ welding tozch “x in a furnace to tora & 
dense honosenous, non-porous coating. ween 
applied to s reactive tase matcrie}, suca 
as molybdenum, in a thickness of .0Co” to 
-010" or heavier, the coating can be fused 
to the base material by a torch or furnace 


without atadgphere control and below the re- 


‘ ‘40 crystallization tenperature of pure tolyb- 


a deine, and will protect the mol;bderum base 
' . fro an oxidizing ateosphere at eleveted 
: cenperatures up to ctw welting point of 
Al 5) the nietist-beres coating. . 
ae , ‘ ; FXAMPLE_7 
Be ty aes te . Metallic cobalt is deposited as a coat~ 


ad tel 
. 


Ld ' . , ae a ee 
+s . 


tog on girconia powder by the reduction of 
‘| @ cobalt ammonium sulphate solution with 


". ‘+ hydrogen #0 as to form a: cobalt-clad rircsn- 


: ia flame-spray powder having a size between | 
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140 wesh avd 15 microns and containing °5 


to 95% cobalt, based on the girconis. The 
material Ls spreyed in the euncer etseribed 
in Exaaple 1 on @ grit-blasted base asd @ 
cermet coating is formed which showe cx- 
cellent adhesion to the base acd which wil 
retard oxidation sae the base. The ccating 
“gurthermore bes & high eares of harisces 
even at. shevaved teaperatures, excellent 
shock-reuistance éod ea 

the metal natrix saterial 1s evenly <istrite 
uted throughout the applied coating. | 

It is possible to vary the psrcentincs © 

of the evento. is the compositioa Letween 
about 5 and 75% by weisht in order to vary 
the properties of the coating. With an 
increased amount of ceranic {n tne cernut 
coating, the hardness and wear-resistant 
properties of the coating ere corresscrd- 
ingly. increased and the thermal concuct= 


_ivity decreased. Converscly, with as. 


1e increasing amount of the cobalt ratrix 


-«" the bonding and shock-resistant properties 


“are increascd. © 


E 195 : 


Al 3 senses: of a ab gize between 89 
microns and 10 micvons ‘4 coated with nickel 
_in the sanner described in Exanple 1 to pe 
duce a composite powder containing 25 to SS 
of the riickel based on the aluminum oxide — 
ard péeting a particle size beteen 140 mesh 
gad 15 gtereies The powder is sprayed in 
_ the manner described in exaaple I on 8 grit- . 
blasted ‘base, snd a cornet coating i8 focmcd 
“witch dius excellent ac hesion to che vaee, 
a high degree. of hardness even at eievated 


‘temperatures, and exceilect therral shock | 


a 6 oe and abrusion-resistant | charactertecicd. The 
i ¢ oo : 
| : ae ‘petal matrix is weenty distributed throughout 
ag - : the omeres conting. oe ee ao 


a ce In this case too it ts possible to vary 
“ id ee 2 the percentage of the ceramic ‘in the couposite 
i se "between 5 end 3% ~ aight, and with an in- 
oy oe a “ereastng | asiount anne hercness acd 
Dos a ' pha venrdresistent Bropextics inerease, aceas 
yo with an ineréane’of he nickel, “the thercal 


ee be . conductivity / "ponding ond “shock-rest stant 


2 ye Bm 


_ properties are increased. 


* EXAM rt. = > 
et 


Industrial diamond powder having a size 


3 oe ~ between -120 and +140 mesh was coated with “ : . 
a oo. nickel in the wanner doscribed ‘ Example 1 
. ae : Le a go that the nickel-clad composite power 
oe a for ed contained about 25 to 50% ere 


of the nickel, based on the diasords. The 
power was sprayed io the manner ae 

= ga Example l on a steel base ‘prepazce by 
grit blasting, chan formins an excellent 

hone or lap in which the diamonds were Sirviy 


bonded in piacc. 


“2 oe PXAMPLE 10 


i | Cobalt-bonded tungsten carbide particles 
of sharp, angular shape were coated with 
nickel in the tanner deserfoed in tmacgle 1 
so as ae pitdunk a vickel- “clad flase ssruy 

. ee . . powder. ee a partici size between r00 

dnd 325 mesh ard containing 20 to SO% pickel 

based on. the tungsten carbide. The vowd:s 

was sprayed in the manner described in Es= 

: ample 9, gion chs formation of an excellent 

a cutcing hone or lap. The sharp anguler eces 


of the initial tungstcn carbide were retained 


24 


ae 4-4 $m the coating. 


Similar ‘results were obtained when using 
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-erystalline tungsten cardide in place of the 


cotalt bonded tungsten carbide particles. 


EXAMPLE IL 

7,’ nucleus ‘of clesentsl phosphorus powde 
was coated with nickel to form 4 nickel-clad 
flave spray powder naving & particle 6.ze 
between 100 and 325 waists and contatuing D to 
93% nickel based on the phosphorus. The coa~ 
posite powder is sprayed with the flane spray 
gun described in Example 1 on @ steel Lase 
prepared by lightly grit-blesting, using che 
spraying conditions as described in Exazple ‘S 
| ‘During the spraying seopoecdie coxbines with 


the mtckel. in an exotheratc reaction, greatly 


+ ~ enhancing the thermal effictency of the | 


‘spraying and producing an excellent costirg 
° ‘ : — 


‘which has self-fluxing properties. 


BXYAMTI me 42 
| A — boron powder Ls esaeed with copper 
and the copper-coated composite further coated 
with nickel to fora a _corposite-clad {lene c 
spray powder having: a ereriere eize ‘betveer — 
: 100 and aid mesh containing, $3 to. 67% nickel 
Neda. 26 to 32% ‘copper and 2 to 102: boron by 

. weight. - - Thee powder ts sprayed in a powder 
po flane. duced gun ‘on & lightly grite 


blasted stecl base vith the ‘flan spray ‘gun 


ee 
. 


‘lene torch, forws a dense peekiec: wiiia cove 


' responds in characteristics to mre. 


= the manner described in Exatple 1.2, reruit> 


ing in a selfi-fluxing alloy coating wnich, 


in Exaaple 12, produces @ high ined cuating 


oS having characteristics similar to nichrose v. 


“paving a size between 140 and 325 mesh are | 


- powder having «@ particle-size betweer 100 and 
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and method gs described in Sxaaple il. An 
excellent tei f= flux: ng alloy is forred, waich 


when fused tn aities by hating with Gy Revive 


EXAMPLE 13 
pS Bia S Soe 
_A nickel boron power is coated with 
chrom{um and the resulting coated powder in 
,turn coated, with nickel sy as to foro a flame 
spray conposttesclad powder having a — 
size " becweun 100 and 325 and eoocainihe 79 


to 80Z nickel and 18 to 2U% chrome and 2 to 


10%. boron by weight. The powder {1s sprayed 


when fused in place in the manner described - 


RYAMPLE 160°C . 
==. 


" Niékel-bonded titenium carbide par ticles 


coated with wa as dascribed in uneple 


‘1, '80 as. to produce 8 nickel-clad flaze Spray : 


270 mesh and containing 20 to 53% nickel 


based on the titentum carbide. The asterial 


£199 


<i sprayed in the annér described in Exausle 


“lone base with eavtete roughened by grit- i 


: " plabeing, and a high grade, bonded titeniun 


_ carbide coating 1s forced in which the nickel 


: acts as & matrix binding waterial. 
When properly finiched ky grinding 2, tne 
- resultant coating is an excellent hardefasir.: 
 extrenely resiatant-to-vear coating even at 
elevated ppabueacicen: : | 
’ a ee _@ ° Similar results are obtained when using 
C4 a 3 2% crystalline titanium carbide particles in 

: place of the nickel-bonded titanium carbide 


: particles. | 


Se ne 78 
a ; ih Copper powder is coated with nickel in 
3 ast i Hy t 
Ay Ge the ‘manner described in Exazple 1 80 as tO a ae 
a : : : - form a nickel-clad composite flane spray : } 
eo on re : having, a porticle Size batween 100 4 : 
Bae ay: tle and 323 mesh and containing 50 to 70% nickch ; 


a a ee i based on the copper: - Upon spraying in the : 
ote of J mahoer described is Exanple lona bate: 
— eae roughened by grit-blasting or other means, 
a a pene ‘an excellent, corrosion and oxidation- : : 
rs ve 5 . ac. resistant coating is ieiesk - & ainiler 1 if 


mee yy tet a “eoaking Le formed. if the copper is replaced 


Ps ee : 

' ee ey ‘e-wbth, —— in en emunt of 15 to 25% a : 
F ; r. a ge dese - a4 pe ‘ L, 
ee wire  Shromtua based, on the nickel. : 

r oe el tals : ri e i . : af ie: a : a 5 ae 2 . Me ss ae ; = : : 3 2 . c : . 4 ¥ = 


= at ‘ 
a aes . cs 
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EXAMS. 16 — : 

” Molybdenua disiltcide power is ccated 
"with nickel in the manner described in Excsgh 
‘40 as to form a conposite-clad flase $;ray 

: powder having a particle size betwees 140 ces 
and 10 mievens: and containing 15 to 44% 
nickel by weight based on the disilicice. 

The powder is sprayed with the flace spray 
“gun described in Example 1 cn a base eatecrial 
roughened by gric-blasting. 

The resultant oxidation-resistact c.ate 
ing is very dense, but aay be further {a- 
. proved by subsequent heat treatment in a 


’ neutral to reducing atmosphere. 


ee 3 aaah 


oe S 


: Peanple 1v is repeated except in picce 
- of the seal, etched phosphorus is used 
containing 4 to 12% of phosphorus. A sim- 
ilar coating resulted gues sutavied, witch 


-- however was self-fluxing. 


EXAMPLZ 18 
Chromium boride powcer ie coated with 
., Nickel jn the manner described in Exarple 1 


go as to form 4 flame spray power having 


wet size between 120 and 325 and con- 


15 to $0% of nickel, based on the 


. 


S caining 


e 


yy 
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ad 
- 


chromiun boride. Upon spraying in the ma: 
described in Example 1, a boride coating of 
high quality ie obtained wiich is resistant 


to wetting by molten cetals. 


pyrite 12 
ie solder powcer is coated with nic’.ci 
in the manner deses ibed in Exanzle 1 so @3 to 
produce a nickel-clad coznposite poweer havirg 
os size between 120 ard 325 mesh and contafnic3 
2$ to 50% nickel] based on the silver scicer. 
Upon spraying in the manner descrited in Exazzle 
1 on a base material prepored ty grit-blacticg, . ‘ 
® low- fusing temperature, self-fluxing coating . 
is formed which, when subsequently fused, is a 
, ae -homogenous, pore-free coating securely fused to 
"the base caterial. | 
A sizple mixture of powders consistirs at 
20 to 65% of this nickel-coated silver solecr 
apd 35 to 85% of a carbide (Exazxle 10) is 
sprayed in the wanrer described in Luaeple i. 
The resultant coating, when fuses, consists of 
g angular carbide sietinlet sccurciy bonded to 
each other and to the bese raterial. 
: The fused coating may be suitably finishece . 


Ee Leet so ae 
. by grinding for use és 4 weer-resisting coatirs 


“~ ‘ 


iS.’ 4,08 used, as fused, where the costed article ‘s 
¢ # 7 4 2 t 8 oe {{ : 


‘ s £ > * 
ae ee ati? ‘oft FN te 


to be used as a hore or lap, the Siarp ecges 
ef the carbide inclusions constitu 


abrading or cutting cagus. 


Fx taste 4 
ook . - + 
— - a 


eer eT eee een 


Titaniua is coated with nickc! ce 
‘described in Examole 1 to protuce 4 reer 
having a particle siz. Wotween 109 er 2 225 


mesh ane containing 16 to 


eat ian Sea ee teen ee 


on the titanium. 


The nickel protects the titaniv. sven 


oxidation curing, storaze.and when 


nen Hits Se elena Nyse 


Upon spraying im the sarmsr cesce: 
in Exazple 1, on a bas: materiel -r-rst-- 
by griteblasting, the nickel 
combine {n the flac: to 


resistant coatin;. 


ou eet So . 
ey ivre 2S 
ae + aoe 


A ntoblua powder £8 costed wit niin? 
‘ny the sanner described in-Exs oat 
form a composite nickel-clad fiz 67.6; 
powder having a particle size beteccs: .2J2 anc 


325 mesh and containins 5 to 43% by wei tt 


. 


of nickel based on the nicbius. 


The nickel protcets the niobius frea 


oxidation during storage and woen setiyire. 


| 
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Upon spraying in the wanrer descrit.d ir 
Uxar.pls 1 on a bese eaterial prepares by grite 
blasting, the nickel ané nicbius coxbine in 

the. flare to form a corrosion-resistant ~atere 


ial. 


EXAM" 22 
A molybdenum POST WAS coated with 
nickel in the marner described in Cxcss.e x 
so as to produce @ niciel-clad fis ¢ #Dréy 
powder having a particle size bet«-cn ice 
and 325 mesh and containing $ te 49% nicccl 
based on the molybdenun. 
. The etckel protects the molybdeenuwa trea 
oxidation during storage and when sprayirg. 
=: ee hee upon spraying in the manrer describ. in 
s : Fxaaple 1 on a base material prepared by crite 
binstine) eer nickel and molybderua cocbine 


in the flame to form a corrosiun-resistast 


material. 


EXAMPLE 23 


A titaniua boride powder was coated 
a - © with nickel so as to form a flace spray 
power having a particle size betwuen 169 
and 325 mesh and containing 20 to 50% 
nickel based on the titaniua boride. 


The nickel protects the titan:ua 


toride during the spray. 
<27@ 


O O 
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¢ 


Upon sp. aying in the asarner ciscribed in 
Exarple 1, on a base material prefpsree by grite- 
 blasting,a securely bonded nickeletiter‘! cn torics 


composite coating is achieved. 


AMPLE 24 - 


eee means = no 


A silver powder is ccatcd with nickel 60 
as to form a nickel-clad flame spray sovdcr 
having @ particle size between 100 ard $25 sos 
and conta(ring 30 to 7u% nickel based <u ‘the 


silver. 


Upon scoopine in the manner écecribec . 
Exacple 1, on a base caterii:l prepared ty grit- 
blasting, the nickel «nd silver combine in tee 
flame to produce a new catertal which ic securely 
bonded to the base and is excellent for use a6 
electrical contacts or the iike. 

During the spraying heat was evolved upon 

_ the coubination of the nickel ard silver, ine 


ercasing the thermal econuny of the process. 


 *EXAMPEP 25 
——————— . 
An aliainus powder 1s copper-plcte. 80 56 
- go form a copper-clad flave spray powerr having 
a porticle size between lu0 and 325 mesh acd 
containing 85 to 98% o¢ 8 to 20% copper bases 
on the aluminus. — 


Upon spraying in the manner described in 


O 
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Fxacple 1, on # base usterial preparcd i+ 
yrit-blasting, the copper and alualinsz c- 
bined im the flare to form @ harcer, 


corrosion-resistant alloy. 


sew ster I* 


-- — 


A ailicon pawier was coatid ett c-f° 7 


Tle -~-* 


“$0 as to form a copprcstad flav etiey 
powder having a partic... S22 Licwccod i'¢v 
and 325 mesh and containing £9 to £7 by 
weight of copper based on the silicoa. 

Upun spraying im tne mermr cyacriicé 

in Exarple J], on @ base matcrial orescre: ‘y 
grit-bloscing, the er and silacon contire 
in the flame to om penne of a citcrial 


considerably more inert than corper. 


. “a 6 ¢ g se - 


at Tellurius powder wis coated wits ccf: cr 
- $0 as co. fore a eensosite having 4 esettete 
‘. pize between 100 and 325 mesh ord coatelein5 
a : + §0 to 8U% copper Lased on tre teliuriua. 
: oe Upon siraying in the werner vescrtbed 
in Yxawole 1, on a base wmaterfal precaree by 
gric-blesting, the copper and teliuriza ccoe 
bine to form @ thew watertal. 


ma 4 : During the steve heat was evolved 


© 
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upon the combination of the ccprer erl iellor 


-_H- 


increasing tne thermal econuay of the peovct 'S. 


. Tin powler is coated with coprcr tu «s 
“te fora a co pner-cla¢ corpuante €lsce a¢:<; 
powier having a mesh 6ite Leteecn 109 2-.! 

325 zesh and containie: 75 to 95% ei. pet b-i-6 
on the tin. 

Upon spraying in the tanner descrited in 
Example 1, upon a base caterial ¢. -sared Ly 
grit-blastir;, the cerper ard tin coxbined in 


the zlace to produce a ductile, currosion- 


resistant co1cting. 


RUMPLE 29 


a 


Lead powder {s coated with cooper sO as. 
to form composite flame spray powder having a 
particle size between 169 ard 325 sesh and 
containing 50 to 302% copper based on the lead. 

Upon spraying in the warner described in 
Exazple 1, u>in a base =aterial prepared by 
grit-biasciog, an exceilent, leaded copper raterial 


is derosited which is suitable for use as @ bearing- 


BXAIL 20 
The nickcleclid flame erray rowder of 


Exa:zple 1 is mixed with atone 20% by we.,'t 
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of low pressure polyethylene power and molded 


at @ temperature of about 212° F. into the form 

| of a rod of 1/8" dtaneter. Toe rod is sprayed, 

using a conventional wirc-type flace spray guD 
sold by Metco Inc. of Westbury, Long Islard, as 

‘the Metco-type 4E Gun. The spraying is offected 
with sine at a pressure of !5 p.s.i. ard & 
flow rate of 37 cu.ft. /hr. with oayjcu as oxid- 
izing gas at a pressure of 38 p.s.1t. and a flow 
rate of 75 cu.ft./hr; with air az a blast gas 


at @ pressure of “2 p.s.f. and @ flow rate of 


Tne ord coatis., procuced (8 


25 cu.ft./uin. 


similar to the coating produced in Exasple 1. 


BA pag eee 
acetates tars aeeeies 


The nickel-clad flare spray powder of . 
Exanple 10 is compacted and sintered. fr the 
fora of a red .125" in dicsneter., The rod is 
: sprayed, using a conventicnal wire type flare 
Spray .cun sold by ~_ -_ ae the Metco-type | 


4 sage The spraying ts effected with acetylene 


- 
«dea oes ome a 


i ae 4 ereseure of 15 ov ‘aud 8 flow rate of 
“ 37 cu. ft./br. with oxygen as the oxidizing ges 
at a pressure Aor y and a {low rats of 
13 ou. ft. (be. Airc is used as a blast ges at 

oe oo” pressure of 55 p-s.1. an! @ flow rate of 


i a cu. ft. /ain. The end queting prodsced is 


similar to the coating procyc.s in fxaczle 19. 


© 
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EXAMPLE 32 

A wire is tories by encasing @ core of 
aluwinun in a tube of nickel and drasiug to 
a size of .1?7* i tancter plus or minus .002. 
The vire contate o2 to 84% by weight of 
nickel. based gn the slusinua. ” 

The vire is sprayed, using @ conventional 
wire type fleoe spray gut sold ty Metco Inc. ° 
of Westbury, Long Island, as the Metco-type 
4E Gun. Spraying 18 effected with acctyiere 
at a pressure of 15 p.8.i. and a flow rate 
of 37 cu.ft./he. wits oxyern as the oxidiz- 
ing gas at a pressure of 38 p.s.l. and a tlow 
rate of 75 cu.ft./hr. Air is used as 9 tisst 
' gas at a pressure of 55 p.sei. and a flow 
rate of 30 cu.ft./min. After initiation ci 
the exothermic combination reaction at the 
melting wire tip, the flow of fuel and oxic= 
izing gas may be drastically reduces, thus 
utilizing the heat of reaction to aid in 
nelting the spray material end contribus.ng 
to the over-all economy of the process. Tue 
end scatine produced is simila: to the ¢cat- 


ing producee in Exaz.ple 1. 


Similar results ate also obtained s42:° 


535 - 9U% by weight of nickel in the wire 


ws 


; ee ; . oud 
ae are cbtained. -: 


~ 
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‘+ A composite wire {8s foraed by windings indive 


_ idual wires of nickel and sluninus and ¢craw.ng 


the same to a thickness of 125” plus or sinus 


002". The wire caitains 82 to 84% by wet.nt 


of nickel based on the aluainun. The wire is 


Sprayed in the mauncr described in Exacnie 22, 
with identical conditions and ccating reszit::.. 


EXAMFL 34 


ae 


A self-fluxing gilver-solder powers cous | 
taining 15% silver, 5% phosshorus and 5% copper, 
ie 
is coated with copper so us ta fora &@ crpcai te 
flane spray power having 4 particle size tie tecen 
100 and 325 mesh and containing 20 to 54%. corner 
_ based on the silver-solder. 


Ck Upon apraying in the usgnner Gescrictct an 


- Exanple "a on a base waterial nrepcred & . ..t 


rit~b'asting, an excellent, low mritiry po. f. 
& g re 


eelfi-fluxing alloy is deposited. 


EXAMPLE 35 


20 * Example 34 is repeated except nickc.' 15 


- 


7 used in place of the copper. Sintlar results 


. 
+ 


a a AARNE RRL AO AE AOE OI EEO IO NS edb. 


ce oe PE PERE ENTS ONES Henn Es 


“conditions described in rccole IL. 
' bonded to the sase material and slighty rorces 


‘torch or furnace heating to torn 2 beocycicss, 


pore-{ree coating welded to the base =aterial. 


corrosion-vesistant, welded bronze overlay. 


_ the composite nickel = phospherus powder 


1. 


EXAME.E 56 
‘A 6Binple mixture of powders contsinirg 10° 
to 25% of the cosposite ca - nickel paespnerue 
powder described : Ss) enasid 5 ang JS to $92 of ce 
copper or copper alloy powcr of the king knoen 


as "Everdur” is sprayed with the gun and sprcy 
The «ating as described is mechc:.icaily 


by ature. It may be subsequent?y fuse by 


Atter fusion the coating is a fairly hard, | 


EXAMPLE 37 


fone Senaeennanae ae’ 


Exaxple 30 is repeated, using, hosever, 


cree 


~~ 


described in Example 11 in place of ths 
nickel - tiickel phosphurus powder. 
cheounatiexenctes are obtained. 
A sirole wixture of powders cunctataic, 
69% of “he composite poucer as seseribols in 
Example 6 and 33% pure copner powder in tha 


particle size range -140 and +325 ucsh is 


sprayed with the sun as described ix: erteote 


, The costing as applicd mzy be 
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sudsequently fused without atmcsphere control, 


to form a homogenous alloy fussed to the bese. 
maturial, which correspor¢es in characteristics 


to nonel, 


EXAMPLE 39 


C ememeamanl 


A simple mixture of powders containing 


' of the composite powder as described in Excctpic 
6 and 19% of pure chromius powder in tne particie 


size range -140 and +325 mesh 18 cpraysd with 


the gun as described in Exazple l. 


The coating as s applicd may be subsequertly 
fused without atmosphere control, to ioe a 


homogenous alioy fusea to che base waterisl, 


which corresponds {fn characteristics to Kichra:: VW. 


EXAMPLE 49 oo 
Exauple 9 is repeated except in place of | 
the nickel, nickel cphosphocus was cerd contaln- 
ing 6 to 12% of phosphorus. A sirilar coating ra 
ee, mo 
résulted upon spraying, which homver was tcli- 
fluxing. Fusion bonding of particles to saca 


other and to the base was accomplished by 


fusing the applied coating. 


EMAMTTE 6b 


en eee 


Ww 
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of Exaaple 19 in the proportivn of 50 to 752 
diacond to 25 to 50% matrix aaterial, 
The mixture was sprayed in the mannir 
‘described in Example 1 and the deposit eub- 


sequently fused. 


The resultant coating was a dense, pore- 


free coating fused to the base entertal in 
which the digsonds were securely ancnorec sy 
the low melting point, seli-iluxir; watr i>: 
metal. 


Tee 


q 
e” 


- Example 14 ts repceted except tn place 
of the nickel, nicket. phosrherus i6 used con- 
taining 4 to 12s, bd pianpueces A siniler 
coating veustusd etch, hovever, was selfe 


fluxing. 


EXAMPLE 43 

A silicon powder having a particle cite 
between 160 and 325 wesh ts coated with 
molybdenum in the kKnuwn warner and & oo ~ 
morte powder is formed containing aviut 35 
to 39% by weight of silicon avd accit ol 
to 65% by veight of molybdenuc, and a size 
of 100 to 270 sous: 

Tne powder thue formed is fliusessprayed 


on a base asterial which has bees trecpsred 
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by Light grite-blasting, in the canner ceseribe 


' in Examole - 

‘The molybdenus coating and the silicen 
base coxbine in the beat of the flee, es 
a molybderus silicon ineersnetallie waich 
: deponies on the ‘base as a base: hich qucitty 
“coating which exnibite excellent resistance to 
eubdat tee a> clovated i cenecanores ar will 


protect the bars materiel fron oxfestien. 


LA iperideuin powder having a rarticze Site 
range between 140 and 325 mesh is coated with 
silicon in the known winner ard @ comocsite posccr 
Is forned containing about 35 to 35% = we ict Oc 
silicon and abvut 61 tu 65% by weight of iia 
denuz, ind @ size of 100 to 270 ws. 

Ti.c powder thus formed te Elaxtesprayes on 
a base caterial #oich has been presared by 11.28 
gritebiesting, The epraying 18 eftect.s at &. 
five inches fcon chi siete, using 3 powser ty52 
plennaa flese-spray gun suld by Metco Inc. of 
Westbury, Long Island, New York, uncer the trace 
naze of Type ME Plasma Fliecue Gun. Tie wpray.t: 
ts affected at a rare of six io tine lbs. of 
powuer per hour, using jee a°n a% the ples: - 
gas at a pressure of i006 7.8 i. are a flow cee 
ok 110 cu. fu. /hr., using argon as the SCuccr : 


| cacrler gas ac LOO p.8ei. ard « flow rate cf | 


~ "7 : | k= ‘ 4 


L_* i : a Be hy 


-e) 
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11.5 cu. ft. far. , using a No. 3 bgoisned) shee 
trode and No. 32 Argon rozzle, and usirg cre 
current of $50 amperes at 45 velts. 

4 The solybdenus base ond silicor evaciig 
combine in the heat of the fiery, forming # 

Lely bdenux silicon ‘scencsestittic wrich Cerssits 

on the base as & dense, high quality eustin: 
which exhibits. excellent resteccnce €6 24.3 200 i 

sat ne. Comnerncanes and will. Begtee®., the bore’ | ‘ y 


2 ice . 


gas trom oxidation. 


oa a 
A silicon powder as parttele gize 
seiteonics 140 ae 325 mesh 4s coated with 
chromium in the known canner, and a cn 2ite 
: . oe powder is formed containing about 43 to 352 
pee and 15 to $2% silicon by wetehe a3 
_ a size of 100 to 270 ees. | 
The pouser thus formed is flaze-sprayed 
on base material vhicts has been prepares ty 
: light. grit-blasting in the manner descrited 
i Example 1. 
: The chromiuw eeacas ard the silicon bese 
ee Le - s combine in the heat of the flame, forzing a 
- a ie chremiun-silicon inter-metallic which deposits 
on. the base as a dense, high wey coatin, 
eG a : : which exhibits excellent resistance to oxfcetior 


at elevated ecuperetures and will protect the toa’ 


esterial from oxidaticn. 


0 


-O 
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EXAMPLE 46 
ee 


- chromiua powder having a particle size Leto 
ween 140 and 325 mesh is coated with silie¢on in to 


‘ere 
es? 


known xanner, and @ composite powder is tor-es co 


"taining about 46 to, 85% chromium ang 13° to 52% 


silicon by woight and a size of 100 to 270 cs. 

The powder thus forsed ts flenc-aprayed ou 
base encctiot which has been prepares by Lage erite 
blasting. The spraying is efZected at about five 
inches from the plate, using 8 powder type pigina 

~ £lame-spray gun sold by Metco Inc. of Westbury, Lerg 
"Island, New York, under the trade nat of Type “5 
Plaszna Flane Gun. The spraying is effected st a 
rate of six .o nine lbs. of powder perhouz, using 
 argan gas as the placua gas at a pressure of lcd posh. 
a a flow rate of 110 cu. ft./hr., using argon cs 
the powder carrier gas at 100 p.s.t. and @ flow rate 
of 11.5 cu. ft./hr., using a Now 3 (pointed) electroce 
and No. 3R Argon ‘norale,: and using are current of 350 
scperes ba 45 volts. : pe rye oes 
The ‘ouceion usise “and silicon ‘conting sanbine 
in ina heat of the flame, forming, * chroaius silicon - 
‘{nter-metallic "witch ea 00 ‘the base as & cderse, 
“high qual! ty coating hich exhibits excellent 


. resistance to oxidation at high temperatures 8: 


‘will protect the base material from cxidation. 


A circonius powder having a particle 
size between 143 and 325 cesh is coated with 
chroaiun in the known manner ard 4 eczposite 
powder is forned containing about 47% 
zirconiua aud 53% chroziua ty weight and 
a size of 10U to 270 cesh. 

“The powder thus forsee is flaceetrrcy<4 
on a.basc cater:al in the manner cescr tid 
in Exarple Ll. 

Tin chrociua coating and the rirccsica 
base coubine in the heat of the tiane, forniis 
a chromtum tirconiun inter-wetallic watch 


deposits on the base as a dense, Fign Guach 


coating which exhibits excellent resistarce 


to oxidation at high tens: ratures. 


: - range between 140 and 325 cesh is ceatec with 


-chrontes in the known manner and & coupesite 


“powder is forsed containing abcot 35% citer 


| EXAMPLE. 48 


A titanium powcer havirn a particle Site 


and 65% titaniua by weight ore 2 gize of 1L9 


to 270 ecsh. 


The powder thus formed is flese-s;rayee 


on a base material shicn has teen prepared ty 


manner deserited 


light grit-blasting ‘n the 


in Exenpvle 1. 


The chromtum coatin,; ard the titanius 
base combine in the heat of the flace, foraing 


-@ chromium titanium inter-xctallic witch: Gezesict3 


~ 


on the base as a dense, high quality cca tir 4 
which exhibits excellent resistance ‘to oxicae 


- tion at hiph tecperatures. t 


* * ae 
- * € 
mee a 
= 6 


EXAMPLE 49 
A citaniun powder having @ particle site 
fange betveen 140 and 325 ecsh is coaced with 


silicon in the known canner and @ composite 


_pewder {s formed containing adout 35 to ¢9% 


titanium and 35 to 65% silicon by © ctpnt and 


a size of 100 to 270 mesh. 

The powder thut formed fs flanes.y72yec 
on a base material which has been preporet by 
light grit-blasting.. The spraying is efiected 


at about five inches from the plate, using 4 


O Sa O 
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powder type plase. EFlame-spray gu0 sold by Metco Inc. 

‘of Westbury, Lent Island, New York, under the tress 

nase of Type Mi Plasma Flane Cun. The spraying is 

erciected at a rate of six to nine lbs. cf powcer Per 

; hour, utins argon gas as the plasma £28 at a srescure 

of 100 p.s.i. and a flow rate of 110 cu. ft./tit., 

using argon as Lhe powder carricr gas et lug p.t.i. S- 

a flow rate of 11.5 cu. ft/hr., using @ 9- 

electrode and No. 3% Argon nozzle, and usinz 

current of 550 amperes at 45 volts. 


The titanium base and silicon coatirs 
in the heat of the flace, forming & titanius 


i, “erenetallic which deposits on the base G6 


high quality coating which ¢evhibits excellent resists? -- 


to oxidation at high terneraturcs and will protect C7 
base caterial from oxidation. 


seettg es fy 
SEE a cn cece 
Ter Se ee ee 


A dysprosiua rowcor having @ particle © 


between 140 and 325 mesh is coated with al:.sicuz 
known canner and a com-esite nowder is forsod ter 
{ng 60 to 75% dysprosiun and 25 to 60% alunirus 
and a size of 199 to 27u sesh. 

The powder thus forced is flasc-sprayed 

base material which has becn prepared ty Licht £ 
blasting in the manser described in Exaxple i. 

The aluminum coating and the dyszrosiua | 
combine in the heat of the flame with a sfrer, 
action, forwing a dysprosiua aluainu:a interesetclicse 
compound which deposits on the base at 6 deuse, Dict 
quality coating wiich exiitics excellent propictics o: 


igh teaperaturcs. 


‘ 


3, Bae Gt 
.  ? = a 


ed A lanthansa powier having @ particle 


yy 


cize vetween 140 and 225 - his coates Weta 
aluminum in the wnown manner and a ccupesite 
powter is forw:d containing Jv to 78% ten 
‘eee and 25 to 302 sluctnum by weigut ard 
a size of 100 to 270 resh. 
a The powder thus forwed is flase-sprayed 
: on a tase material whieh has been vrer3ree. 
by grit-blasting in the TANTCe sescrites in me 
Example 1. 
The alunines coating and the lartharo 

base combine in the heat of the flare wita @ 

strong exothernic action, foruing a lanthsors3 

aluuinus inter-cetallic covraund sliich depcs.ts 

on the base as a dense, hish quality coating 

which exhibits excellent properties at hfsh 


ten .eratures. 


| EXAMMIE 52 

A chcontun powder having @ particle size 
between 140 and 325 nesh {@ conted with alca- 
inua in the known manrer and a cocpostte 
powder is formed consisti: 5 of 60 to 62% 

Pie "guested and 33 to. 40% aluctnue by weight a / 

and a size of 100 to 270 acsh. 

The powder thus forsusd is flate-sprayed 


on a base watertal which has been preparec ty 


grit-blasting in the inner descriled te 


ww 
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Exanrle 1. 

The aluninua coating ard the chrou:tx 
base coubins tn the teat of tiw flave with 
@ strorg cxothersic acticn, Ferming s 
chroziua aluminum intcremetailic e-cjzo.re 
which deposits cn the tase as a dente, bieh 
quality coating of very hich melting point 
and excellent oxidation~res:stance, 

re MLE 33 

Example $2 is repeated excert that 
the composite. powder ts forn.<d with an 
aluzinun core and chrosiua cvatinzg. Lleer= 


tical results arc obtained. 


, ¢ 


“ 


‘As gay be noted frow the dennanine the flame sprayi-: 
of synergistically-acting composites: in accordance with tie 
invention ts effdctud in‘the conventional eer: using the 
conventional fiame spray equipzent and utilizing conven- 


ticnal surface-preparation, though in certain instances wherein 


the spray coating has selt-bonding characteristics, special 


surface-preparation other than a good cleaning, is not 
critical. : 

While the tnvention has been described a detail with 
reference to oertaia specific selicdincets, vertous ches.ges ard 
modifications which fall within the spirit of the inventicn and 
scope of the arpended claims will becoxe ieccbent to the skilled 


artisan. The’ invention is therefore oniy int.rccd to be 


See a AE CR A Tk RI A RR RE RE SE A A TCT TTT, NER te 
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Limited by, the appended clatas | or their re werein 


‘,. 
we have ciidtioncet to Weis ail inherent teve? 


t 


ST UY 


fe cae tlre + eam te amet a Ce AO ee 


O 


Nig ae a 


We claiu: 

‘; In the flane spray process in whica @ fixate 
fusible cater{al is heated in @ hcating rone to at ieact 
heat-softened condition and propelled tn wahe ecoseditics - 
out of sa: zone in finely divided forse, the daprove.wnt 
which compriscs passing, the heat-fusible caterial into 
said zore in the form of individual, synergistically clad 
particles comprising a nucleus and at least. one coatir3 
layer of a material dizfering from said nucleus and | 


syner;istically acting with the said nuclcus in the process. 


‘ 

2. ~  Yeprovencnt according to clsian 1 in which 
said nucleus and said coating layer ere of asterials 
exothermically reacting with cach other et the tezcerature 
developed in said netting zone. 

, ' _s- Yuprovement according to claim 1 in which 
“gota ecoting layer comprises a bonding agent for said 


nucleus. 


4. Improvement according to claim 1 in which 


said rucleus co: tains a self-fluxing material. 


$. Improvemcat according to clain ] itn which 
said nucleus comprises @ refractory matertal are in which 


Ae 7 - gaid coating comprises a bonding gatrix for said nucleus. 


Ixprovenent according to cleim 1 im which 


/watd coating layer comprises nickel ard in which satd 
nucleus is a meaber selected ‘frce ‘the ¢ roup consisting ve 
a / ts et alusinua, nickel-phosphorus, nickel-boron, choschorus= 


_ copper, chromium, silver acne snd silver. 


ie i lartevewsnt according te ctsin $40 which 
said ~oating material is nickel and in vittch said ee 
-pucleus contains aluainun, said os bette — i. 
; ; : | 
in asounts of about 10 to, 45% based on the nickel. oe 
Be " Leprovenent according | to claim 1 in whiter 


said coating layor ts nickel ard caid nucleus @ r-frac- 


tery raterial. 


Dee . Ymorovement according to clais 1 in cies 


sald coating layer is nickel acd said tuct-us ts a cartice. 


WwW. . ; Ieprovement according to claim ? in which ta ot 
; said carbise is tungsten carbide, : : .. 
ee : % 
1 ar ; Tuprovenent according te clain 1 in wie é : 
. : . said coating lever nickel end in me said nucleus . 


is aluminum oxide. 


& ry ‘: - : t 


12.) oe oo taprovescnot accore ing to elaim 1 in which 


said costing loyer is niczel anc said necicus is diecond. 
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Se - Inproverent accoiding to clata din waien 
sata coating eves is pitkel and said nucleus contsirs 
alusinum, end in aad said syrerzisticaily clad particles | 
are passed into said heatine zone in accixture with a 
“weivaccory oxide powder. : 


’ 


. 


14... ‘Improvement according to claia 13 in whicn 
3 


* gate refractory oxide is alusinua oxide. 


as Improvezent accorsing to clain 1 in which 


- waid coating layer is cobalt and said rucicus is zirecr:a. 


. 


16. Irproverent accordirg to claic ‘in whitch 
said coating layer is copper and in which said ruclecs 


_conorises a menber selected from the group consistirs of 


tin, lead, ang aliciinun. 


¢ 


: 17.- fe ‘ Improvement according to claia l-in wh. 


ae 


. 


one ‘of said coating layer and saié¢ nucleus comtriscs 
silicon and the other a menber sciected from tac £2585 


consisting of molybdenrs, chroziva, sluminun anc titentuce 


“18. _ Twgerovenent according to claim 2 in wi ich 
one of saie coating leyur and seid mucleus cocor’s.3 
chrosiua and the other @ member selected from the group 


consisting of silicon, zirconiuz, titanfom ind aigeisu.. 


19. 


one of said coating layer and said nucleus éumrises dius 


- flane spraying. 


eo Se 
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laprovercrt according to claim 2 in whic 


inum and the other @ member selected fron the yreur cone 


sisting of cysprosius, lanthanum and chromicc. 


Fo in the tlate syray srouesh in wich a heat- 
(usible material {s Heated in a heating sone to S€ leasc 
heat-softened condition anil propelied in eaid concition 
out of said zone in finely divided form, the ts rovenert 
which comprises passing the heat-fusible wEterial ist) 
said zone in the form of a composite cocorisiraset le2zse 


two exothermically reacting co-porents. 


zi. Iuprovement according to claim 20 in which 
said heat-fusible caterial ie in the torm of a tire. | : 
22, _ Improvement according to clata 22 in which 


one component of said cummosite . comprises nickel ard 


the other aluminun. 


’ 


s _ Improvement according te clain 22 tn which 


said wire has an sluminus core and nickel coverizg. 
: Poe eS a ree a 
2h. sen — spray powder ‘tn the’ form of individual, 


synergistically clad ‘particles comprising. a nuelcus and at 
least one coating ‘Layer of a naterial ‘ditfering from said 


nucleus and. synergistically: sctive with said nucleus in 
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98. _ A flame spray powder according to claia — 
24 in which said nucleus and said coating layer are of : 


exotnermically reacting materials. | 
ee ra 
26s -.. A flame spray powder according to claim 
24 in which said coating layer comprises a bonding agent 


.. for said nucleus. : fo ete Bee 


. : : ) : t ; + 
27. A flaze‘spray powder according to cla:n : 
24 in which said nucleus contains a self-fluxing satcr- 


jal. 


28. ae A flame spray powder according to clain 
24 in which said nucleus comprises a refractory material 
and said coating comprises a bonding matrix for the 


eiterial of said nucleus. 


29. A flame spray powder according to clain 
24 in which said coating layer comprises nickel ard in 
which said nucleus is a sexber sulnied from the group 
consisting of aluninum, nickel-phosphorus, nickel-borcn, 


phosphorus-copper, chromius, silver solder, and silver. 


30. ' A flame spray powder according to claia - 
| 24 in which said coating material is nickel ard in which 
eaid nucleus contains aluainun, said aluminus beirg 
present in amounts ef about 19 to 45% hosed on the 


nickel. 


te SE rt * + ; *, : ¢ 
% 


ye . ee ‘ ‘ < 
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31. A flare ou powder according to claiz 24 


we mae games enene pire weseneer op near 


in which said coating layer is nickel and said nucleus ‘in 


a refractory watcrial. 


32. A flase spray power accord!ng to clain 24 in 
which said coating larer is nickel and said nucleus js 


@ carbide. - 


> Se A flawe spray powder according to clain 32 


which said carbide is tungsten carbide. 


24. A flame spray powder eccording to claiz 24 
which gaid coating layer is nickel and said nucleus 


is alusinuc oxide. 


Ds ae A flane spray powder according to claim 24 
which said coating layer is nickel and said nucleus i 


dianond. 


36. A flame sprey povder according to clais 24 
which said coating layer is mickel end said nucleus 
contains aluminum, and in’ which said powder is in 


admixture with a refractory oxide povvet 


sf 


ere 8 


| ee A Hike spray powder according to claim 24 in 
which said refractory oxide wanier is aluminum oxide 
powder. 7 


35. A flame spray powder according to cleim 24 in 
which said coating layer 18 cobalt and said nucleus is 


zirconia. 


Sg V9 
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> ’ A flame spray powder according to claim 24 


in which said coating layer ts copper and said witen 
comprises a member selected from the group consisting 


of tin, lead and aluminum. 


40. A flame spray swder according to claia 24 


in which sdid powder ia bonded ta the form of @ wire. 


aa * 
: Pe ws 


‘él, . A flase spray ene rscording to clain 24- 
-in which one of sa!? coath: 3 bayer, and said nselous 
Bail dle and ti other # member selected fren 

the grou consisting of golybienum, chromium, alunires 


and titantuz. 


a2. . A flame spray power according to elaia 24 

in which one of +/.d coating layer and said mcless 
comprises chromium and the other a mecber selectec fro= 
the group cons’ating of silicon, zirconium, titaniue 


and alusinus. 


43. - A flame: spray powder according to .a!’s3 24 
“tn which one of said coating layer and said rucleus 
comprises aluminum and the other a asxber selected 
fron the group consisting of cysprosiun, lantharuz 


and chroatiun. 


44. A flame spray powder according to claia 24 
including at least one additionsl coating layer di * ‘cre 
ing fron said nucicus and first mentioned coatirg 
leyer and syvergistically active with at least one 


of said nucleus anc firet mentioned coatirg layer in 


flaxe sp.aying. 
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i" Sie a . A flame spray mater{al in the form of a 
composite coaprising at least two exothermically rescticg 


components in intimate contact with each other. 


46, A flame spray wire pontaining at least to 


nee exothernically reacting components in inticate coptscs 


with each other. 


47. A flame sprey wire according to claiz= 45 


in which one of said componcnts sonmprises nickel at tke 


other aluminum. 


aU CS flame spray wire according to clain 47 


in which said wire has an alusinen core and nickel cover.ng. 
Fe ; + 


49. In the flame spray process in which a heat- 


fusible material is heated in 8 heating zone to at icast 
heat-softencd condition ard propelled in said ‘conditica 
cut of said zone ta finely divided foru, tte ‘teprove wrt 
uhich couprises passing the heat-fusible material {nto said 
tone in the fora of individus:, synergistically clad 


particles comprising 8 nucleus and at least two coat!r? 


layers of materials differing fros each other and syncr-- 


gistically acting with each other in the process. 


$9. A flace spray powder in the form of tndiv:ccal, 


a 


synergistically clad particles cosprisirg a nucleus anc st 


: least two separate coating layers of mater. al differing 


from each other and synergistically active with cach other 


in flane spraying. ~-' 


O 
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_ In the flame spraying process in which a 
heat-fusible material is sprayed onto a bas<c, the im;rove- 
ment to increase the bond which comprises tpraying on 
intermediate layer of two components exothernmically 


reacting with each other, fomning an intcr-wetallic coxpound, 


~ $2. Improvement according to claia 51 in vhich 
one of said components cozpriscs nickel an2 the other 


alusinum. 


53. Iaprovencnt according to claim 51 in which 
one of said cozponents couprises chroniun and tie othier 
 aluatnua. : 
-_— 
“,  *. A Lase having @ flame spray coatrg buried 
in place by an intermed!ate bonding layer of an inter- 


metallic compound foracd from two exotherrically react!r 
; y 5 


- components. : ! 
; . j é o ‘ 


ee ' An article according to clais 54 in which 


seid inter-metallic cemvound 19 a nickel: aluaines iater- 


"metallic compound. a 
36. An article according to claim $4 in which 
eaid inter-metallic compound is e chromius alunicun inter- 


‘metallic coapound. 


Fe A base having @ flene sprayed coating of 
an inter-pecallic compound formed of two excthernically 


reacting cosponents. 
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58." . A coated base according to claiz 57 in. 


which said inter-metallte cospound is a nickel alczinua 


foter-metallic compound. _ : 
59. nwt & Coated base according te clais $7 in 


which said inter-zetaille cospound is a chroviua aluzinus 


inter-metallic compounds ~.- 


- 


60. “A base having a flane sprayed coating 


‘ 


produced by the process according to claim l. 


> A base having @ flane spraycd coat ry 


produced by the process according to claia 49. 


62. Tmproveaent according to clain § in waich 
 gaid coating material is nickel and in which said nucleus 
contains dluminum, said aluminum be(ng oresent in acccits 


of about 16 to 18% based on the nickel. 
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Octh, Power of Attorney, ond Petition 


Being duly sworn, me ___ FERDINAND _J. DITTRICH and ARTHUR_P. SUSPARD_ 


on ce ee ee ee ees amen, one ng Gopene and way thet we ere rexpectvely <”' sem 


ot __United States of America sss suding wapectedly @ 


_2457 New Place, Bellmore. cong I s.end, Kew York, _and 29-01 = I5sta 
__Street, Flushing, New York City, _ 


ao ates eet Ts ll ee 


levertens of the lrertion or Gacevery in. Plax Soraying Synersist t¢ Conrosites ae 


oe ee ee - < eaten <e = 


descroed and cisimed therein; thot we do not tnew and de nat believe thet this -vewion wes ever brows or weed 
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Unted Sretes fer more thon ere yeor prics to this epplicetion; that the levent.on or ¢ wc-cry hat mot been pore? 
in ony cowry foreign to the Unied S’o%es én 07 opulcation fied by us er our le>=: fepreiee*s vet OF ET Hore 
then twe've months before tis opeication; ond tet ne epplcc’on for pn’en on 6 ors: an G © Meivery bes Exes 
ied by vs or our representotewes or orsigns in any country ‘foreign te the Urited Stoms S. TT =a 


Aa, we heveby eppuirs 
BURGESS, DONKLAGE & SPRUNG (Reg Mo. 15,3797), @ firm compowd 


of Ralph D. Dunhlage and Arnold Spreng of 233 Srecdwey, New York 7, N.Y. 


ow ehernay: wit tyll power of subvinuien end revecotion, t promeute ths epp'icat-an and te weed c] buses fe 
the Potent Office connected therewith. 


Wherefore we proy that leven Potent be cronted te wt for the invention or discovery dos-Ded ow! | 
ln the foregong speciicotias: ond claim, ond we hereby wbecribe our names to the teveg2 99 Ger ce sa ON 65 
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Yefore me perenalty eppeored. FERDINAND J. DITTRICH and ARTHL? PF. Si ts i 
Se ee es to me known te be the perens dmcrded in He 


abeve opplicution fer patert, whe signed the foregoing butrument in my prevence, and made eoth belere me to He 
alegatiens s¢ forth therein os being under oath, on the dey end yeor alerscid. 
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Burress, Dinklage & 
Sprung . 

233 Broadway 

New York 7, H. Y. 


J | fe 
PLAHZ SPRAYING 
Pleave find bslew 6 oc» mmunication from the e - 
EXAMINER ln pry "Sia SYNERGISTIC COMPOSITE 


Com missioner of Patents 


This application has been -xamined, 
Patents cited to show classification: : 
I. Alexander 1,971,804 Apr. 2@, 1934 117/46 
' Wasserman 2,288,869 July 7, 1942 117/46 
II." Robinson 2,612,581 Sept. 30, 1952 29/191 
Horner 2,933,415 Apr. 19, 1961 29/191 


This application is found to contain claims drawn to 
two separate and distinct inventions. Restriction as in- 
dicated below is required under Rule 142, 
I. Claims 1 to 23, 49. and 51-62 are drawn to a flame spray 
coating process and the product of said process would be classi- 
fied in class 117, subdelass 46 with the Alexander and Wasser- 
man patents. 
II. Claims 24-48 and 50 are drawn to # poder and wire 
comprising composite metai stock and would be classified 


' in class 29, subclass 191 with the Robinson and Homer patents. 


The two inventions are distinct because the powder ari 
wire in the claims of Group II have other utility than in the 


flame spraying process defined in the claims of Group I. For 
example, the metal powder in the claims of Group II could be 


0 


Serial NO. 72,543 


merely dusted on a metal base an thereafter heated to bond 
the coating to the metal base. The m etal wire of the claizs 
of Gr. up II could be. merely laid upon the motal base and heat- 
ed to melt the wire and bond the melted coating to the metal’ 


base, 


Since? these distinct inventions have acquired 8 separate 
status in tne art by the issuance of patents to each individual 
patentee as shown by the above cited exemplary art, restriction 
for examination purposes is proper. 

Applicants are advised tint their response to be com 
plete rust inclu’ a provisional election of one of the above 
4nventions iden’ ied as I or II, (See Rule 143) even though 


me eee Some 


they traverse the requirement. 
Summary : 
Claims subject to restriction: 1-62. 
Claims rejected: None, 
Claims allowed: None. 
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BUAGFSS, DINKLAGP & SPRUNG 
Attorneys 
*°3 RROADWAY 
NEW YORK 7, N, Y, 


Rea. Comn.issioner cf Patents 
Washingion 25, D. C. ON ALL . APERS PLEASE 
; . FURNISH! OUR FILE NO, 

Gear Sir: fetes 30%.) 

Re the application of Ferdinand J, Dittrich aid srthur Pr, Suepere 

for FLAMZ SPRAYING SYMERCISTIC Curus(rms 

we enclose 

(x) Specification 

(x) Cath, Power of Attorney and Petition 

(> _ 1 Sheet(s) Drawings® 

x{x) __47___Claim(s) in excess of 20 

(xd $ 77.00 filing fee (covered by enclosed check) 

( ) Assignment 

( ) $3.00 recording fee (covered by enciosed check) 

( ) Prtority is hereby claimed on Unggpests of the following: 

Country Serial No, Date 


transfer the drawings {rom application Serlal Mo. 72 543, of Nov.22,1.° | 
instant application. 


Respectfully, 
BURGESS, DIKKLAGE & SPRUNG 
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Commissioner of Patents 
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- / Washington, D.C. 20231 
i / Sirs 
+. Le In connection with my accompanying order for 
to _ Pile Wrapper and Contents, please grant me access to the 
ap file of Abandoned U.S. Patent Application Serial Bo. 72,543 
j filed November 22, 1460 and referred to in issued U. 8. 
/ Patent No. 3,322,515. : 
uy Respectfully, oe 
“. Richa RMafsch } - 
: Encl. oe 
a 3 
- any Wwe / t , 
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April 22, 1968 


Hon. Commissioner of Patents 
Washington, D, C. 20231 


PETITION FOR ACCESS 


The undersigned hereby petitions for access 


to the file of abandoned application Serial so. 
72,543, filed Novesber 22, 1960. 
‘This application is mentioned in patent 
3,322,515, issued May 30, 1967. 
Access to this file is necessary in order 
to deteraine the scope and validity of the claims 


of the issued patent. 


Respect fully, 
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